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The Magnificent Seven: 
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Get Nero 7 Ultra Edition, a Monarch shirt or hat, a L 
m —m m^ H m ■ Wristband, and a FREE GIFT when lyou upgra 

iDCC| Athlon 64/FX/X2/Opteron 100 (939)' 
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7 ULTRA EDITION 

with an upgrade 
to AMD Athlon™ 64! 



Purchase any AMD Athlon™ 64/ FX/X2/ Opteron 100 (939) 
or Socket AM 2 and get Nero 7 Ultra, a Monarch shirt 
or hat, choice of FREE GIFT and a LIVESTRONG™ wristband 
for helping Monarch support the battle against cancer. 



Monarch Computer and you can make a difference. 



ENTER TO WIN 

1 of 12 AUTOGRAPHED 
LANCE ARMSTRONG 
JERSEYS!* 





AMD Athlon™ 64 FX & X2 (Socket AM2) Dual-Core Combos free setup and testing; 




Asus M2NPV-VM GeForce 61 50 MSI K9N Neo-F 

Video/Audio/GB-LAN Audio/GB-LAN/PCI-E 

PCI-E/SATA3G/DDR2 USB/IEEE-1 394/SATA3G/DDR2 

AMD Athlon™ 64 X2 AMD Athlon™ 64 X2 

processor 3800+ (Socket AM2) processor 4600+ (Socket AM2) 



Asus M2N-SLI Deluxe 

nF570 SLI 
Audio/GB-LAN/IEEE-1394a 

PCI-E/SATA3G/DDR2 

AMD Athlon™ 64 X2 

processor 5000+ (Socket AM2) 



Asus M2N32-SLI Deluxe 

nF590 Wireless Ed. /SLI/Audio 

GB-LAN/IEEE-1394a 

PCI-E/SATA3G/DDR2 

AMD Athlon™ 64 FX-62 






AMD Athlon™ 64 FX - New levels of performance - play the latest 3D games at jaw-dropping speed. 







AMD Opteron™ (939) Combos 



All Combos have a 15 day standard Monarch wai 
(90 day, 6 mo., 1, 2 and 3 year Monarch warranty options available) 




AMDJ1 



Solution Provider 



EVGA131-K8-NF44-AX 

NF4 SLI Audio/GB-LAN/PCI-E 
SATA/RAID/DDR 

AMD Opteron™ 
processor 146(939) 



Abit KN8 SLI nF4 

Audi0/GB-LAN/IEEE1394 

PCI-E/SATA3G/DDR 

AMD Optreon™ 

processor 154 (939) 

/ETC* 



DFI NF4 SLI Infinity 

Audio/GB-LAN/IEEE-1394 
PCI-E/SATA3G/DDR 
AMD Opteron™ 

prOCeSSOr 170 (Dual Core 93! 



AMD Opteron™- High-performance workstation solutions for today's demand 



Asus A8R32-MVP Deluxe 

CrossFire Audio/GB-LAN 
IEEE-1 394a/PCI-E/SATA3G/DDR 

AMD Opteron™ 

processor 185 (Dual c< 



'i cations with room to grow 



AMD Athlon™ 64 & X2 (939) Combos 



All Monarch Combos Include cables, manuals and drivers 
and usually ship in only 2-4 business days! 



AMD 




AMPin DFI NF4 Infinity nForce4 Asus A8N-SLI Deluxe nF4 SLI 

I #%!_|V L ~ Audio/GB-LAN/lEEE-1394 Audio/GB-LAN/IEEE-1394 

PCI-E/SATA/DDR PCI-E/SATA3G/DDR 

AMD Athlon™ 64 AMD Athlon™ 64 

processor 3200+ (939) processor 4000+ 939) 



AbitAN8-32XnForce4 

Audio/GB-LAN/USB/IEEE-1394 

PCI-E/SATA3G/DDR 

AMD Athlon™ 64X2 

prOCeSSOr 4400+ (Dual Core 939) 



EVGA123-K8-NF47-AX 

NF4 SLI x1 6 Audio/GB-LAN 

PCI-E/SATA3G/DDR 

AMD Athlon™ 64 X2 

processor 4800+ (Dual Core 939) 



The AMD Athlon™ X2 dual -core processor enables everyone to d 



AMD Athlon™ 64 Socket AM2 & 939 Retail Box CPUs 

AMD Athlon™ 64 3500+ (512K) $203.00 
AMD Athlon™ 64 3800+ (51 2K) $284.00 

AMD Athlon™ 64 X2* Socket AM2 & 939 Retail CPUs 

AMD Athlon™ 64 X2 3800+ (512K) $297.00 
AMD Athlon™ 64 X2 4000+ (1MB) $321.00 
AMD Athlon™ 64 X2 4200+ (512K) $357.00 
AMD Athlon™ 64 X2 4400+ (1MB) $460.00 
AMD Athlon™ 64 X2 4600+ (51 2K) $547.00 
AMD Athlon™ 64 X2 4800+ (1MB) $632.00 
AMD Athlon™ 64 X2 5000+ (512K) $682.00 
AMD Athlon™ 64 FX-62 (1MB) $1211.00 

AMD Opteron™ Dual Core 
OEM CPUs (939 pin) 

AMD Opteron™ 165 1.8GHz $334.00 \ 

AMD Opteron™ 170 2.0GHz $401 .00 
AMD Opteron™ 175 2.2GHz $516,00 
AMD Opteron™ 180 2.4GHz $709.00 
AMD Opteron™ 185 2.6GHz $1136.00 
AMD Opteron™ OEM CPUs (939 pin) 
AMD Opteron™ 146 2.0GHz $227.00 
AMD Opteron™ 148 2.2GHz $264,00 
AMD Opteron™ 150 2.4GHz $377.00 
AMD Opteron™ 152 2.6GHz $498.00 
AMD Opteron™ 154 2.8GHz $912.00 



Components and Upgrades 




150353 190464 

Western Digital 101251 BFG Geforce 7950 GX2 

Raptor X 150 GB Tagan Turbojet TG900-U95 1GB DDR3/PCI-E/HDTV-Out 

16MBCacheSATA10K ATX 2.0/EPS 2.9 900W Dual-DVI-DL 

(WD1500AHFD) - Clear Cover Quad-SLI Power Supply (Black) (Retail Box) 

$279.99 $419.97 $599.00 



750 GB 7200 RPM 
16MB Cache SATA3G 

$520.00 



101051 
" ler Master CM Stack 

RC-830-SSN1 

iminum E-ATX/BTX Full-To 

No Power Supply (Silver) 

$139.00 



190600 

ATI (HIS) Radeon X1900XTX 

lceQ3 512MB GDDR3 

PCI-E/AVIVO 

Dual-DVI-DL 

(Retail Box) 

$529.69 



1000s of In-Stock Components! 
FREE SHIPPING on 100s of items! 



CORSAIR 

Monarch Systems feature 
Award-winning Corsair Memory 



140121 140122 

1 GB (2 pes 512) 2 GB (2 pes 1GB) 

DDR2 (533) DDR2 (533) 

PC-4200 Corsair PC2-4200 Corsair 

(VS1GBKIT533D2) (VS2GBKIT533D2) 

$80.00 $151.00 



Online price leader for Corsair modules! 



Educational and Government 
POs Welcome 



Scheduled 

Contract GS-35 F-0202P 
Remember to consult monarchcomputer.com for the most current pricing. Pricing is based on the date of the issue in whier 



pricing. Pricing is based on the date of the issue in which 
solely responsible for fulfillment and availability of rebates. 






tethat prices are subject to constant fluctuation."' Remember to consult monarchcomputer.c 
the publication appears. Monarch Computer is not responsible for typographical or pricing errors. Manufacturers ar 
Please see manufacturer rebate for additional terms and conditions. 

AMD, the AMD Arrow logo. AMD Athlon, and combinations thereof are trademarks of Advanced Micro Devices, Inc. AH brands and product names are trademarks or registered trademarks of their respective companies. AMD model numbers indicate relative software performance among this AMD 
processor family. 'Enhanced Virus Protection (EVP) is only enabled by certain operating systems including the current versions of Microsoft® Windows® , Linux, Solaris, and BSD Unix. After properly installing the appropriate operating system release, users must enable the protection of their applications and 
associated files from buffer overrun attacks. Consult your OS documentation for information on enabling EVP. Contact your application software vendor for information regarding use of the application in conjunction with EVP. AMD and its partners strongly recommend that users continue to use a third party anti-virus 
software as part of their security strategy. 
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Monarch Nemesis™ 2 
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NEW CAMO 
VINYL WRAPS! 
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AWARD 
WINNING! 



BAREBONES 
STARTING @ 



SYSTEMS 

STARTING ( 



$289!\ 
$845! 
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Portable Upgradable 
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Ask for part #: 90309 "■,„„ 

SELECTED CO M PONE NTS :\ \ UuBP 
Cooler Master Praetorian ^^^)\ 1 

RC-730-KSN1 Mid-Tower \ \ €5ffnh ij 
(Candy Apple Green Custom Paint) www.uuei 

PC Power & Cooling SLI 51 0W ATX 2.01 PS 
Asus M2N32-SLI Deluxe nForce 590 SLI Audio 
GB-LAN/IEEE-1394a/PCI-E/SATA3G/DDR2/ATX 
— AMD Athlon™ 64 FX-S2 CPU (Socket AM2) 



2 GB 2 pes 1GB) DDR2 (800) PC2-6400 Corsair 
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www.uberoc.com 



W AVAILABLE WITH SOCKET AM2 



2 x WD 150 GB SATA 10K Raptor (WD1500ADFD) I 
2 x Seagate 750 GB Barracuda (ST3750640AS) 

w/RAID Setup 
Plextor PX-760A/SW 18x DVD-R/RW 
Mitsumi Floppy 7-in-1 Flash Reader \ \ 
2 x EVGA GeForce 7900 GTX 512MB DDR3IPCI-E 

HDTV-OutlDual-DVI (Uber OX.™ Overclocking 

EXCLUSIVELY by Monarch) 
Creative Labs X-Fi XtremeMusic 7.1 24-Bit Sound Card 
Microsoft Windows XP Pro (SP2) . 

1 or 3 year warranties available fl* ^* Jt ^9 

24/7 on-site service available A , t% Wt\ I a 
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Only $6-1 78! 
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Monarch Adversary' 2 Value Gaming 
Desktop Special (PCI-E & Socket AM2) 



Monarch Nemesis™ 2 Value Gaming 
Desktop Special (PCI-E & Socket AM2) 
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Keyboard, monitor, and speakers 
available separately - see website 
' J l accessories. 



Ask for Part #: 90662 

SELECTED COMPONENTS: 

Antec Sonata II Piano Black Quiet Mid Tower 

w/45DW Power Supply 
Gigabyte GA-M51GM-S2G Motherboard 
AMD Athlon™ 64 3500+ (Socket AM2} 

-includes AMD Certified heatsink 
1 GB (2 pes 512) DDR2 (533) PC24200 

-Patriot Signature (PSD21G533K) 
Western Digital Caviar SE 160 GB SATA3G 

8MB Cache 7200 RPM (WQ1600JS) 
NEC ND-3550A 16X Dual Layer DVDiRW 
ATI (Connect3D) Radeon X1600 XT 

256MB GDDR3IPCI-EtTV-OutlDVt-DL 
Optional choice of Microsoft Windows OS 
Industry Standard Upgradable 
USB Ports on front of case 
1 or 3 year warranties available 




2d/7 on-site service available 



$845! 



Keyboard, monitor, and e 

available seperately - see 

for all accessorr' 



Ask for Part #: 90599 I 

SELECTED COMPONENTS: 

Antec Sonata II Piano Black Case v 

W/450W Power Supply 

Gigabyte GA-M51GM-S2G Motherboard (Socket AM 2) I 
AMD Athlon™ 64 3500+ (SccKet AH2) 
AMD Certified Heat Sink Fan 
1 GB (2 pes 5121 DDR2 (533) PC2-4200 Patriot 

Signature (PSD21G533K) 

'estern Digital Caviar SE 160 GB 5ATA3G 8MB 

Cache 7200 RPM JWD1600JS} 

EC ND-4570A/GNB 16X Dual Layer DVDIRW (OEM) 

VGA GeForce 7600 GT KO 256MB DDR3 I 

PCI-EtHDTV-QuttDVI-DL 
Choice of Microsoft Windows Operating System 
Industry Standard Upgradable 
USB Ports on front of case 
1 or 3 year warranties available 

24/7 on-site service available 



$865! 
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Editor's Note 



Wow. The year is more than half over already, and among the things 
I thought I'd have done by now but don't are a few nagging 
household chores and the fulfillment of my New Year's resolution 
in the form of a new PC. Of course, as I've mentioned in the past in this space, 
the hardware folks who make the innards of our systems haven't exactly helped 
to make this process easy. Sure, there are plenty of decent options for every 
component I still need, but some decisions have been harder than others. New 
platforms, upcoming OSes that require more particular specs, and various other 
impediments have kept me sitting on the fence in an area or two. 

Speaking of major upgrades, AMD's new AM2 platform has arrived and we 
have several pages packed with coverage, starting on page 48. We looked at the 
technology up close to see what makes it different, reviewed and compared a 
number of AM2-compatible motherboards so you know which ones work best 
with FX-62, and put together a roundup of 
some of the DDR2 kits out there now, 
as well. Plus our buddy Marco built 
us a super-fast AM2 PC (thus the 
"Fastest AMD PC Ever" headline on 
the cover this month) to see just how 
much go this new pony has in it, and 
it turns out AM2 goes just fine, thank 
you. (See page 68.) 

When you're done feasting on all the 
AM2 coverage you can stand (or before if 
you like, we're flexible), make 
sure you stop by "Wagging The 
Dog," the new monthly column 
by Rahul Sood. The man just has 
too much to say to limit him to a 
page every other month. This 
month he weighs in on the ATI 
acquisition rumors that have been 
swirling around industry nooks and 
crannies lately. 

You'll find plenty more in these 
pages, as well, so dive in and enjoy. 
We'll see you again next month, and 
thanks for reading. 
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Chris Trumble, Publication Editor, CPU 
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Take the latest AMD and Intel motherboards to the limit with Corsair's highest performance 2GB memory yet. Our latest SLI-Ready memory 
unleashes system performance at an incredible 1066MHz, bringing a new competitive edge to serious gamers and enthusiasts. 



Featuring Enhanced Performance Profiles (EPP) 



Working together, industry leaders Corsair and NVIDIA have rethought and enhanced the JEDEC Serial Presence Detect (SPD) to simplify the 
overclocking process, while ensuring platform and component compatibility. The result: compatible motherboards can now read and take 
advantage of added performance capabilities and information. That brings turn-key ease to overclocking beginners and provides a solid 
base/recovery point, as well as unparalleled control, for expert overclockers. 



The World's Most Awarded Memory 



Corsair is consistently the most highly awarded memory in industry publications and review sites worldwide. Put Corsair innovation, 
performance and reliability to work for you. Choose from a wide variety of speed, latency, size and style options. 
For more information visit www.corsairmemory.com. 



ORDER FROM THESE OFFICIAL CORSAIR RETAILERS 
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What's Happening Hard 



ware 



Compiled by Steve Smith 



ThinkPad-Less: 
Lenovo On Its Own 



Since acquiring IBM's PC business 
last year, Chinese manufacturer 
Lenovo has gone out of its way to 
assure brand loyalists that the ven- 
erable ThinkPad notebook legacy 
was in good hands. With that mis- 
sion accomplished, Lenovo has 
launched its own brand of portable 
notebooks with the impressive- 
looking 3000 VI 00. At 4.41bs, a 
dual-core CPU, and 12-inch screen, 
this modestly priced unit packs a 
lot into a $1,689 package. The 
CPU runs at 2GHz, the hard drive 
is 100GB, and the burner is a full- 
bore DVD+R DL drive. You even 
get fingerprint security, the usual 
ThinkPad keyboard yumminess, 
and a built-in Web cam. You could 
spend another $1,000 for the same 
features in the ThinkPad line. Is 
Lenovo competing with itself? A 




The new, well-packed, reasonably priced 
3000 VI 00 gives Lenovo's own 
ThinkPads a run for their money. 




The nForce Of Five 

While everyone gushed over the new 
Nvidia dual-GPU cards at Computex in 
Taipei, Taiwan, another Nvidia power- 
house slipped out the door. The next- 
generation nForce motherboards should 
be hitting the streets as your read this, 
promising to stretch just about every imag- 
inable PC choke point. We expected the 
nForce 500 series to support dual-core 
Intel CPUs and quad-GPU SLI arrays, but 
many versions also boast MediaShield 
technology, which supports up to six 
SATA drives in various arrays. A network 
accelerator claims to free the CPU from 
many download tasks and dramatically 
improve performance in LAN parties. And 
a FirstPacket feature prioritizes network 
gaming packets. Maybe now we can play 
WoW while we download those torrents 
of old sci-fi TV episodes. A 



Nvidia's fifth-generation motherboard seems to 
promise enhancements out of every I/O pore. 



Live! From AMD, 

It's . . . Another Entertainment PC 

Challenging the Intel Viiv initiative for home entertainment PCs with a less cryp- 
tic name, the long-promised AMD Live! PC and Live! Entertainment Suite rolled 
out recently for multiple vendors, including Alienware, HP, and Gateway. 
The media center PCs run AMD Athlon 64 X2 dual-core CPUs but can 
have any range of media and entertainment hardware and software that 
centralize digital media on the PC for redistribution to home and devices. 
But now AMD is emphasizing its Entertainment Suite of media services 
more than the hardware. For instance, an on-demand service run by Orb 
Networks can stream live or recorded media assets to a variety of devices 
that access the Web. A LogMeln service accesses a home PC from any 
Internet connection, and a Media Vault backs up your media to an online 
server. Look for Live! PCs to start at $799. A 




Not for performance geeks anymore. AMD's Live! initiative 
aims for media-minded entertainment consumers. 
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Drivucus Maximus 

Cornet Technology's new 1TB external hard drive is no bigger or heavier 
than some AC adapters (Xbox 360 team, you hearing us?). The Maximus 
Platinum is a modest 4.5 pounds and comes with its own low-noise cooling 
fan. Two 7,200rpm IDE/ATAPI drives supply the storage, and you can 
have your pick of connectors: FireWire 800/400, USB 2.0, or an IDE con- 
nector. With high-speed FireWire, Cornet says you could hit lOOMBps 
transfer rates. This plug-and-play unit doesn't require any drivers, but it will 
set you back $1,230. Yeah, but now at least you'll have something that can 
challenge that inexcusably large Xbox power block to a smackdown. A 

The appropriately named Maximus external hard drive slams a full terabyte of 
data into portable-maybe luggable-4.5-pound brick. 



Hardware Mole 



FANG Bites Into "Top Gun" Fantasy 

Just in case rudder pedals, headsets, and flight yokes weren't enough to feed your 
Tom "Maverick" Cruise fantasy, Ideazon has one more flight-sim peripheral for 
your desktop, er, cockpit. Ideazon developed the FANG ($34.99) gamepad from 
real-world combat sim training devices for training military personnel. You may 
need formal training to manage the 41 keys (1 1 dedicated to weapons) and key 
combos that can recognize up to seven simultaneous key presses. A 



Xbox-To-Go? 




Even the most 
jaded jet-sim 
jockey should be 
impressed by 
FANG'S 41 keys. 



Rumors continue to swirl around a handheld game or multimedia unit from 
Microsoft, and Bill Gates is doing nothing to quell them. In Dean Takahashi's 
(Full disclosure: Dean Takahashi is a regular contributor to CPU) new book about the development 
of the Xbox 360, "The Xbox 360 Uncloaked: The Real Story Behind Microsoft's Next-Generation 
Video Game Console," he says there's a Microsoft handheld game strategy, and it's also aimed at 
attacking the iPod's market dominance. Gates won't comment directly on unreleased products, but 
did say recently that the company was exploring the handheld space, where "there is a lot yet that 
hasn't been done." Namely, Microsoft hasn't monopolized it yet. A 

Home Theater Gets Its Screamer 

Home-theater fanatics who spend $10,000 on peerless tower speakers and movie 
house seating probably won't even blink at the Okoro's $4,595 OMS- 
GX300 Home Theater PC. The Athlon 64 FX-60 dual-core CPU, 
Nvidia GeForce 7950 GX2, and 1TB of storage will push any contem- 
porary game or record and play tons of TV, run the Web directly onto 
your big screen TV, and it has full surround sound and HD output. 
But all we want to do is play with that little 7-inch touchscreen that 
lets you access all of its functions without turning on your TV. A 




That's Some 
Hot Camera 
You Got 
There, Bud 

After all of these years 
of powering devices 
with rechargeable bat- 
teries, we still get inci- 
dents of dangerous 
overheating. This time 
it's HP, which has to 
recall over 600,000 
units sold during the 
past two years in its 
Photosmart R707 line, 
and nearly a quarter of 
a million of those are 
in the United States. 
Luckily this fix only 
requires you to down- 
load firmware that will 
tell the camera not to 
charge a nonrecharge- 
able battery. By this 
point, isn't that some- 
thing even the dumb- 
est device should know 
not to do? A 
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Spansion Seeks To Meld 

Se curity With Flash Memory Chips 

If mobile phones are truly going to become electronic commerce tools, they have to 
become more secure for the likes of credit card companies and banks. Flash memory 
chipmaker Spansion is proposing to embed security within the hardware of the mem 
ory chips themselves. With secure hardware, mobile phones will be able to recover 
from virus attacks that disable the phone's operating system and be trustworthy enough 
for making electronic payments without contacting the company. Next year Spansion hopes to 
field a product that has a custom security chip and flash memory in the same module. Over 
time Spansion wants to graft the security silicon to the flash chip itself. A 

Chipmaker Shows Off 
UWB To Transfer HP Video 

Silicon Valley startup Tzero Technologies has unveiled a chipset 
that promises to enable the wireless transfer of the highest-quality 
videos around the home. Using UWB technology, the Tzero TZ 
7000 chipset can transfer data at speeds of about 107Mbps and 
distances up to almost 100 feet. At that speed the company says 
it can transfer video without any obvious glitches and elimi- 
nate wires in the living room between TVs and devices such 
as set-top boxes, game consoles, or other connected 
devices. In a two-hour, high-definition movie, the 
company says that, on average, it can transmit the 
video with less than one packet error. A 





Watching The Chips Fall 

Here is pricing information for AMD and Intel CPUs. 



'Retail price 

** Manufacturer's price per 1,000 units 

Other current prices, if indicated, are lowest OEM prices 

available through Pricegrabber.com 



CPU 


Released 


Original 
price 


Last month's 
price 


Current 
price 


AMD Athlon 64 FX-60 


1/10/2006 


$999** 


$934 


$901 


AMD Athlon 64 FX-62 


5/23/2006 


$1,031** 


N/A 


$1,031** 


AMD Athlon 64 X2 dual-core 3800+ 


8/1/2005 


$354** 


$291 


$287 


AMD Athlon 64 X2 dual-core 4200+ energy efficient 


5/16/2006 


$417** 


$417** 


$417** 


AMD Athlon 64 X2 dual-core 4200+ 


5/31/2005 


$537** 


$350 


$346 


AMD Athlon 64 X2 dual-core 4400+ energy efficient 


5/16/2006 


$514** 


$514** 


$514** 


AMD Athlon 64 X2 dual-core 4600+ energy efficient 


5/16/2006 


$601** 


$601** 


$601** 


AMD Athlon 64 X2 dual-core 4600+ 


5/31/2005 


$803** 


$539 


$535 


AMD Athlon 64 X2 dual-core 4800+ energy efficient 


5/16/2006 


$671** 


$671** 


$671** 


AMD Athlon 64 X2 dual-core 4800+ 


5/31/2005 


$1,001** 


$619 


$620 


AMD Athlon 64 X2 dual-core 5000+ 


5/23/2006 


$696** 


N/A 


$696** 


Intel Pentium Processor Extreme Edition 965 3.73GHz dual core 


3/22/2006 


$999** 


N/A 


$999** 


Intel Pentium 4 641 3.2GHz 2MB cache 800MHz FSB 65nm 


12/27/2005 


$218** 


$207* 


$207* 


Intel Pentium 4 661 3.6GHz 2MB cache 800MHz FSB 65nm 


12/27/2005 


$401** 


$400* 


$400* 


Intel Pentium 4 670 3.8GHz 2MB cache 800MHz FSB 90nm 


5/26/2005 


$849** 


$610* 


$610* 


Intel Pentium D 820 2.8GHz dual-core 2MB cache 800MHz FSB 90nm 


5/26/2005 


$241** 


$171* 


$171* 


Intel Pentium D 830 3GHz dual-core 2MB cache 800MHz FSB 90nm 


5/26/2005 


$316** 


$260* 


$214* 


Intel Pentium D 840 3.2GHz dual-core 2MB cache 800MHz FSB 90nm 


5/26/2005 


$530** 


$345* 


$335* 


Intel Pentium D 920 2.8GHz dual-core 2MB 800MHz FSB 65nm 


12/27/2005 


$241** 


$203* 


$177 


Intel Pentium D 930 3GHz dual-core 2MB 800MHz FSB 65nm 


12/27/2005 


$316** 


$200* 


$176 


Intel Pentium D 940 3.2GHz dual-core 2MB 800MHz FSB 65nm 


12/27/2005 


$423** 


$262* 


$225 


Intel Pentium D 950 3.4GHz dual-core 2MB 800MHz FSB 65nm 


12/27/2005 


$637** 


$341* 


$324 



Nintendo Taps Micro 
Machine Sensors For 
Its Wii Contro ller 

Nintendo's new Wii game console is 
being praised thanks to its innova- 
tive game controller with built-in 
motion sensors. The Wii controller 
enables new kinds of gameplay in 
which the controller is like an exten- 
sion of the body. (For instance, in a 
fishing game you could cast out a 
line by holding the controller and 
swinging your arm.) The controller 
senses motion with a built-in micro- 
machined accelerometer. That is, it 
has a sensor chip that can detect 
direction and acceleration by mea- 
suring changes in the electrons 
within it. The electrons move 
around depending 
upon the position 
and motion of 
the con- 
troller. By 
measuring 
the capaci- 
tance, the sen- 
sor captures 
movement data. Both 
STMicroelectronics and Analog 
Devices make the accelerometers, 
and Broadcom makes the wireless 
Bluetooth radio chip that transmits 
the positional data to the console in 
real time. "This started in 1999 with 
car air bags, but we've been waiting 
to get into the low-cost consumer 
electronics devices for some time," 
says Benedetto Vigna, director of 
the micromachined sensor business 
unit at STMicroelectronics. A 




Intel Pentium D 960 3.6GHz dual-core 2MB 800MHz FSB 65nm 



5/1/2006 



$530** 



N/A 



$530** 
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E-Newspapers To Arrive In 2007: 
Read All About It! 

The idea of an e-newspaper reader has been around for a while, but 
so far users haven't actually been able to get their hands on this 
technology. Don't confuse e-newspapers with online versions 
of print newspapers; an e-newspaper is a paper-like version 
of your favorite print newspaper in a flexible, handheld 
reader that you can carry anywhere. When you're not 
reading your e-paper, you simply roll it up and 
stick it in your pocket. Companies such as Sony 
and iRex have developed versions of e- 
newspaper readers, which may 
become available sometime 
in 2007. Although these 
readers are expected to be easi- 
er on the eyes than a 
PDA, notebook screen, 
or monitor, they'll be a 
little tougher on the wallet: 
Sony's reader, for example, 
will cost $300 to $400. With the 
cost to subscribe to a variety of 
print newspapers less expensive than 
buying an e-newspaper reader and the 
demand for on-the-go digital newspaper readers unknown, print newspa- 
pers may not be on their way out as soon as we think. A 

Even More From Google 

It's hard to keep up-to-date with Google's latest technology releases because 
the company seems to announce new programs every day — at least that's 
what it felt like before we went to print this month. Google recently an- 
nounced that it's testing a system to help speed up online purchases, and it 
introduced two new specialized Web sites. Google's CEO, Eric Schmidt, 
says its online payment service isn't "like PayPal at all." The system is 
expected to be free and should be available as you read this. 

Google's new Web site, 
usgov.google.com , is 
designed to make searching 
for local, state, and federal 
government information 
easier for employees and 
contactors. The company 
also introduced a site for 
Shakespeare lovers (www 

.google.com/shakespeare) . Users in the United States can look through 
Shakespeare's plays and related research, watch videos of stage perfor- 
mances, or find Shakespeare-related groups online. A 



=■ Recent Mixe; 




Author: gogmagog 



■■ Save | Send | Back To Explor 



□□□ 



Site 
Seeing 

Music Video Mashups 

Eyespot.com has a cool, new, legal way for music 
lovers like us to mix up and edit video from up- 
and-coming bands. The participating bands decide 
what audio 
and/or video 
they want to 
make available 
and then you 
get to remix 
their content 
and publish the 
results on your 
blog or just 
send them to your friends' cell phones. A 

Stumbling 

Around The Internet 

We're a bit clumsy, so we know all about stum- 
bling around. But we didn't know that "stum- 
bling" on the 'Net could be so much fun. By 
downloading StumbleUpon. corn's toolbar, we 
"stumbled upon" several random, unique Web 
sites related to our interests we might not have 
found using an ordinary search engine. Clicking 
the StumbleUpon icon is sort of like channel 
surfing, except that you actually find stuff you 
want to look at. A 

Dude, YouVe 
Gettin' Some Stuff 

Are you a guy and do you love stuff? Then 
you're in luck because you can find the "best 
gadgets, clothes, cars, and more" on uncrate 
.com. Find the latest gear (Sony E-Series dis- 
plays), cars (Bugatti Veyron), fashions ("Star 
Wars"-themed T-shirt called the Boo Boo 
Walker), discs ("V For Vendetta Special Edition" 
DVD), and furnishings (trampoline coffee table) 
all available for your perusal on this site. 
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Go Undercover With 
ZoneAlarm's Identity Protection 
Program 




Identity Protection 



my VAULT to keet 

thieves. Then.; 

.;■ ■■ : ■.'"'. :-:■■ 
to protect data in 
MyVAULT. 



Protection Center. 
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Now that virus and spy- 
ware detection are de 
rigeur, identity theft is the 
new battleground for secu- 
rity software. ZoneAlarm's 
Security Suite 6.5 upgrade 
claims to protect your per- 
sonal info from hackers in 
all the usual ways: via fire- 
walls and an alert when your bank or credit card information gets sent or pulled from 
your PC. But ZoneAlarm is also offering a free year of Identity Guard Card Theft 

Protection, which monitors the Web and 
black-market lists for evidence that some- 
one has lifted your credit card info. On a 
lighter note, the new ZoneAlarm suite 
also has a Game Mode that suppresses 
firewall alerts and virus scans during 
gameplay — because getting a firewall alert 
while two-shooting a Gnomish mage sort 
of breaks the mood. A 




The new ZoneAlarm Internet Security Suite will 
notify you when your credit card appears on 
the black market. 



As Easy As Making Apple (Game) Pie? 

Gamers know that the weak spot in the Mac OS has always been its slim games library, 
with many PC titles never making it to the plat- 
form and others coming out months and years 
after their PC release. Now that Mac sales are 
up, Apple is making a grassroots appeal for indi- 
viduals and small groups to design their own 
titles using several user-friendly game-making 
engines. An article at the Apple Developer 
Connection site ( developer.apple.com) says that 
tools such as Torque, Unity, and PTK are so 
easy, "You don't need a large budget, big teams, 
or awe-inspiring artistic and programming skills. 
All you need is a Mac ..." Oh yeah, and a 
game concept that hasn't been done 5,000 times 
before, an IV of Red Bull, and no life to speak 
of while you code it for the next two years. A 



Apple claims that user-friendly game-making 

engines for the platform can turn just about any 

of us into polished game designers. 
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Google Browser Synch promises 
to synchronize bookmarks, 
passwords, and even histories 
across your Firefox browsers. 

Google Synchs 
Us Up — Maybe 

Sure we love the toolbar, Picasa, 
Desktop Search, and the whole 
gaggle of Google goodies, but 
with all of the PCs and laptops 
we juggle, we've been hoping to 
make the search engine's new 
Browser Synch for Firefox our 
next best friend. This extension 
to the Mozilla browser loads 
onto any or all of your PCs, and 
the Web-based service is sup- 
posed to synchronize the book- 
marks, cookies, passwords, and 
even history, tabs, and windows 
across all of your Desktops. 
Browser Synch requires a 
personal PIN to add a new 
machine and encryption main- 
tains privacy. This sounds great 
to us, but as of now we're still 
trying to get this little trick to 
work. One PC went online fine, 
but server timeouts plagued our 
attempts to get a second PC in 
synch, and at one point the 
extension nuked our whole 
Firefox installation. Enough of 
your "betas" already, Google. A 
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Spreadsheets Go Wiki 

The co-inventor of VisiCalc, Dan Bricklin, is wiki-fying the genre 
with wikiCalc, an open-source, Web-based collaborative tool that 
uses the spreadsheet metaphor. WikiCalc lets groups of users 
insert data into what could be a massive, collaborative spread- 
sheet, but it also records the revision history of every edit in every 
cell to maintain accountability. Like Bricklin's original invention, 
wikiCalc is the kind of blank page waiting for us to fill it in ways 
he and we have not yet imagined. A 



Vista Goes Public 

In mid-June Microsoft released a public beta of its upcoming Vista OS, which was 
available to a limited number of users via DVD or a burnable ISO file at www.micro 
soft.com/windowsvista/getready/default.mspx . This "Customer Preview Program" 
uses the most resource-hungry version of Windows Vista, Ultimate. Participants in 
the program will get the Beta 2 release now and later this year the prelaunch Release 
Candidate 1 version. Wisely, Microsoft erects a high wall of warnings about Vista's 
decidedly beta state and the hefty hardware it requires. It's nice to see Microsoft 
make this available, but it's not the thing you want to install on any mission-critical 
PC just yet. A 



A Little Joy 'a Goya 

Longtime music software provider Magix broadens the multimedia- 
editing genre to include both video and audio. Magix hopes its newly 
released Goya Multimedia ($49.99) suite will be a one-stop shop for 
all digital entertainment management. Goya has the usual edit and 
burn capabilities of most video suites, but folds in scheduled TV 
recording, an audio editor and format conversion tool, plus a range of 
online media storage services. The race is on to find user-friendly, all- 
in-one management software for the gigabytes of media we are pour- 
ing onto our hard drives. A 
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Spreadsheet co-inventor Dan 
Bricklin recently introduced a beta 
version of wikiCalc. 



Magix tries to embrace every imaginable 
type of media in its Goya suite. 
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BIOS Upgrades Available Online compiled b y steve smith 

Before you send another motherboard to the landfill, consider upgrading the BIOS and giving your PC a new lease on life. 

!i " r . . f i i i i d „.[.!,, ... ... ,,- - - " /k jps to see our entire upgrade list. 



Motherboard 


i 


Date Available 


. URL 


AOpen EY855-II 




5/30/2006 


download.aopen.com.tw/Download.aspx?RecNo=10835&Product=XC%20Cube&Model=EY855-ll&Type= 
BIOS&DownSize=428.9&fileURL=pub%2fxccube%2fez855%2fbios%2fwz85105.zip&Section=8&DL=yes 


ASRock 939SLI-eSATA2 




5/30/2006 


download.asrock.com/bios/939/939SLI-eSATA2(1.40)Win.zip 


Asus P5VDC-X 




5/24/2006 


ftp://dlsvr03.asus.com/pub/ASUS/mb/socket775/P5VDC-X/vdcx0303.zip 


MSI K9N Platinum/SLI 




5/23/2006 


download.msi.com.tw/support/bos_exe/mbd_bios/7250v1 1 .zip 


Shuttle SK21G 




5/29/2006 


ftp://ftp.shuttle.com/BIOS/sk21 g/sk21 s1 Od.bin 
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If youVe got C + + skills 
and set-top box knowl- 
edge, then you can help 
Nvidia move into living 
rooms. The venerable PC 
graphics company says it 
is assembling a team of 
Display System Archi- 
tects that will bring 
Nvidia technology to con- 
sumer electronics 
devices and HDTVs, 
Expect to know the nuts 
and bolts of system 
architecture and have 
background in laptop 
and desktop display 
systems. You may have 
an inside track on these 
jobs, however, if you also 
know game console and 
set-top box hardware 
because it sounds as if 
that is where Nvidia 
wants to head next. 
Three years of C/C+ + 
experience is a given and 
advanced degrees would 
help, as well. As a 
Display System Architect, 
you will scope the 
cost/benefit trade-offs in 
system designs and 
create reference systems 
and test suites. In its 
never-ending battle with 
archrival ATI, the next 
great battle ground for 
Nvidia' s video hardware 
is going to be the living 
room. Suit up and grab 
some popcorn. 




^ 



69M N/IILLION 

Worldwide Internet users p^ 
comScore C7 



16 



Percentage of Americans who have suffered 
credit card identity theft 
HamslnterQCtive 




n 



$2 A faiCCien 

Online jewelry sales in 2005 
IBEX 



Computing 
Without A Net 




Percentage of Americans who pay 
at least one bill a month online 

CheckFree 



We Americans are awfully lax about the digital data 
we say we value. Nearly a third of us (32%) say that 
personal photos are our most treasured files, while 
only 1 4% say our financial and business data is 
more important, according to a Harris Interactive sur- 
vey for Maxtor. The real stunner is that most 

Americans say their personal data is worth at least $1 ,000 and nearly half of 
them don't perform any backups to protect it. And why don't we back up? 
Most of us just don't know how. 



Why Americans Don't Back Up Their Data 



Never knew 
they had to 
do it 



Back up 

devices/services 
too costly 



Takes too 
much time 



w% 





Not sure how/ 
too technical 



29% 

Not important enough 
to worry about 
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Eye Strain 



This month I'm going to talk about how 
frame rate, resolution, and display type 
combine to create the illusion of great graph- 
ics. First, though, it's important to understand 
something about the human eye. It has a huge 
blind hole smack in the middle of it. The 
images you think you see directly ahead of you 
are actually obscured by an optic nerve bundle 
in the back of your eye. You don't "see" a hole 
because your brain fills in the blank space with 
data to create the illusion that you're not blind 
as a bat looking straight ahead. Your eye 
jumps around rapidly and subconsciously to 
sample data around that blind spot to generate 
the illusion of continuous vision. If you ever 
just sit and stare blankly at an object without 
trying to focus, you may get a glimpse of your 
blind spot as your brain slowly forgets what to 
see in the center of your vision 
and the object you're staring 
at appears to vanish. 

Why is this important to 
enjoying your games and 
video? Because the colors 
you think you see are not 
the colors that were dis- 
played by your screen. 
The colors you see are 
"averages" of the colors that reach ^ 

your retina in a given short interval 
of time. Motion blur is a clear example of this 
effect, when the brain mixes a fast moving 
object's colors with background colors to pro- 
duce a color that is a combination of the two, 
creating the illusion of motion blur. Your 
brain's image sample rate caps out around 
60Hz, or 60 frames per second. 

If 60Hz is the fastest frame rate the human 
eye can actually "see," why do traditional 
monitors run at higher frequencies, and why 
do gamers have an obsession with getting 
higher frame rates in games? There are several 
interesting answers to this. The human eye is 
extremely sensitive to patterns. Any simple pat- 
tern in an image or video stands out strongly 
against the moving content. Unlike television 
sets, traditional computer displays were 
designed to display static text extremely clear- 
ly, while televisions are designed to play 
videos. The difference is that a traditional 



by Alex St. John 




computer monitor has a matrix of clearly 
defined and separated pixels that the comput- 
er has precise color control over. For viewing 
text clearly this is critical, however for video 
it's a problem. Your eye sees the pixel matrix 
first and the video second. Your old TV was 
designed to show fluid, moving images and 
therefore has no sharply defined pixels; instead 
it shows a blurred continuum of 512 lines of 
color. Even though your old TV only 
refreshed at 30Hz, video looked good on it 
because your eye wasn't distracted by pixels 
and your brain was able to focus on the illu- 
sionary motion. 

Raising the resolution of a display can 
actually make the problem worse because the 
brain recognizes dense pixel matrices as spi- 
raling moire patterns on a screen or in print. 
To compensate for this prob- 
lem, PC games and video 
needed to be run at higher 
frame rates than the same con- 
tent on an old TV in order to 
generate more illusionary 
motion-blurred colors for the 
brain to see. Here's the rub: 
New flat-panel TVs and PC 
monitors are based on essentially 
the same display technology. Thus 
your new TV now has to run at 
higher resolutions and frame rates just to 
look as good as your old CRT and to hide 
the compression artifacts that result from 
compressing digital video. The good news is 
static text now looks great on your TV! On 
modern displays there is no value in running 
a game at a higher frame rate than 60Hz 
because the screen can't display it and your 
brain can't see it. 

There are some important hidden benefits 
to flat-panel displays. Florescent lights conve- 
niently flicker at twice the rate of a monitor or 
flat panel display, often producing invisible 
strobe like harmonics that can cause a whop- 
ping headache. Flat panels have a less pro- 
nounced flicker and can therefore be easier on 
the eyes under florescent lighting. It's also eas- 
iest on the eyes when the light emitted from 
your display is about as bright as the ambient 
light in the room. A 
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Alex St. John was one of the 
founding creators of Microsoft s 
DirectX technology. He is the 
subject of the book "Renegades 
Of The Empire " about 
the creation of DirectX and 
Chromejftects, an early 
effort by Microsoft to create a 
multimedia browser. Today 
Alex is President and CEO of 
WildTangent Inc., a technology 
company devoted to delivering 
CD-ROM quality entertain- 
ment content over the Web. 
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Send your feedback to TheSaint@cpumag.com 
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ISN'T IT TIME YOU CREATED 



Discover the possibilities with 1&1 ! 

Whether you're new on the web or a seasoned professional, you'll find everything you need 

at 1&1. We offer hosting solutions to meet every need. 
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VALUE 

I l|§Adori 
^ Photoshop 
ElementS4.o 



We're proud to introduce Adobe® Photoshop® Elements 4.0 and Adobe® GoLive® CS2, 

just two of the great products included in our Premium Software Suite*, free with all business 
and developer shared hosting plans. Along with these powerful design tools, you also get GIF 
Animator 5 f Hello Engines 4.1 Professional, Tanking Toolbox 4.0, and WISE FTP 3.0 

- everything you need to get started on the web. 



1&1 WebsiteBuilder 

4 easy 
steps . . . 



*lf you choose to receive the Premium Software Suite, you must commit to a one-year 
contract for the package you choose. $6.99 shipping & processing fee applies. 
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Website Settings Wizard 
p 1 of 3 




/ Website Settings Wizard 
Step 2 of 3 
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YOUR WEBSITE? 
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Next time you feel like cuffing your computer monitor in 
frustration, don't. Your car can detect your pulse. Your 
lawnmower can decide where to whirl its shiny blade. And 
that large, olive drab army truck that just pulled up outside 
doesn't have a driver. Perhaps you'd best do obeisance to 
our new metal masters, meatbag. 

by Marty Sems 




Volvo S80 

Automakers just keep getting craftier. We're not talking, 
about irritating developments such as adaptive cruise control 
that promise to fuel road rage by letting the old codger who 
doesn't realize his brights are on stay exactly three seconds 
behind you. We're talking about headlights that turn in the 
directions of curves in the road so you can avoid that hapless 
armadillo around the bend before he graces your undercar- 
riage. The Volvo S80's Bi-Xenon ( www.volvocars.com) head- 
lamps swivel in a 30-degree arc side to side and even tilt up or 
down when you're braking stiffly or carrying your mother-in- 
law in the back seat. Current models start at about $37,500. 
Another oddity: The S80's Personal Car Communicator fob 
blinks when the car's heartbeat sensor detects that there may 
be a cutpurse lying in wait inside. No word on whether the 
interior fabric is resistant to pepper spray. 

Crusher 

More than one observer has exclaimed, "Hey! Moon 
Patrol!" at the sight of this six-wheel military vehicle, so let's 
take the validation of your hours of MAME as read. A 
DARPA project at Carnegie Mellon University's National 
Robotics Engineering Center ( www.rec.ri.cmu.edu ), this is a 
6.5-ton cargo carrier that runs on wheel-mounted UQM 
motors and a hybrid generator/diesel powerplant. However, 
it's the brains behind the brawn that matter. The vehicle 
uses a sophisticated navigation, terrain-sensing, learning sys- 
tem to carry supplies and materiel into harm's way com- 
pletely unpiloted. It reportedly can still move even if flipped 
over, and it can tell other smart UVs in the area how best 
to traverse obstacles it has encountered. The project's full 
name is Unmanned Ground Combat Vehicle PerceptOR 
Integrated, but we prefer its nickname: Crusher. 
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University Of Warwick Grass-Cuttinq Robot 






Yes, this is a real dream of anyone charged with the care of 
a lawn. The Ransomes Spider is an unmanned lawnmower 
controllable by remote. What the Warwick boffins did 
was add AI to it, so the mower can virtually run itself 
( www2.warwick.ac.uk ). The idea is for a single shepherd 
with a terminal to mind a herd of mowbots, all munching 
away at a golf course or pasture. "They are probably a cou- 
ple of years away from commercial availability yet," says 
university spokesman Peter Dunn. Indeed, the project 
doesn't even have a name yet. RoboMow? Grasszilla? 
MegaLawn? Keep 'em coming. 
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DUmGrS With Everything 

But The Blues 

Rage Against The Dying Of The Red Laser Light 



f it isn't a new Blu-ray or HD DVD 
blue-laser optical drive these days, it's a 
commodity. Who imagined that full- 
featured, red-laser DVD burners would 
ever go for so cheap? For as laughably lit- 
tle as $34, you can get DVD-R DL, 
LightScribe, and even old-school DVD- 
RAM. Pick up a drive for the kids. Hand 
them out as stocking stuffers. 

At these prices, a bang-for-the-buck 
comparison is almost a joke. After all, if 
a new DVD drive still annoys you after 
a couple of firmware updates, you can 
dump it on a family member and buy a 
different one without much pocketbook 
pain. Still, any money you waste on a 
bum burner is cash that could've gone 
toward another 100-pack of discs, so I 
set up a bargain basement brawl among 
what could be the last hurrah of red- 
laser technology. 

Here at CPU, we're planning to take a 
hard look at the first blue-laser devices 
and media as soon as we can make direct, 
side-by-side comparisons. In the mean- 
time, in this month's issue, I'll focus on 
the newest triple DVDs, also called DVD 
Multi recorders. That means support for 
DVD-RAM as well as DVD+R/RW and 
DVD-R/RW, plus double-layer 8.5GB 
versions of DVD+R and DVD-R. Why 
DVD-RAM, and why now? Because 
these days, it doesn't cost any more to 
add the format, says Sony spokesperson 
Kim Fleischman. 

In addition, most current burners 
now support LightScribe direct disc 
labeling, as did about 20% of the drives 
sold in the United States last year 
according to NPD and HP and Ver- 
batim spokesperson Andy Marken. 



Speaking of HP, thanks to that com- 
pany I had an opportunity to test 
the newer, faster LightScribe media 
against the original technology. See the 
"LightScribe Tries For Light-Speed" 
sidebar for the scoop, as well as the 
"LabelFlash" sidebar for info on Light- 
Scribe's competition. 

Finally, all the drives came with variants 
of Nero 6 except for the Plextor, which 
shipped with Roxio 7 Basic DVD Edition. 
Some drives required 80-wire IDE cables, 
so I used one across the board. 

How I Tested 

In choosing my tests, I aimed for a 
balance of geek detail and general rele- 
vance. Most power users want to know 
how fast a drive can rip a movie or 
burn an audio CD, for example, but a 
few will be interested in esoterica 
such as bitsetting (the ability to burn a 
DVD + R/RW/DL disc with its book 
type set to DVD-ROM for better DVD 
player compatibility). 

Starting on reading tests, I ripped a 
double-layer, 8.2GB DVD-Video into 
ISO and MDS files using DVD De- 
crypter 3.5.4.0 and then extracted a 58- 
minute CD-Audio using Windows Media 
Player 10. For performance figures such 
as read and access speeds, I turned to 
Nero CD-DVD Speed 4.11 with a 
4.35GB, single-layer DVD-ROM test 
disc. This sadly scratched-up specimen 
gave me a look at how each drive handled 
abused media. 

Write tests included timed folder trans- 
fers in Nero Burning ROM 7.0.8.2. It's 
worth mentioning here that Nero, Roxio, 
and other disc-burning software may soon 



become less essential, at least for data 
transfers of the non-authoring stripe. 
"Premium versions of Windows Vista will 
natively support drag-and-drop writing of 
files to DVD±R/RW," says Microsoft 
spokesperson Jessica Crozier. Another 
spokesperson added, "Windows Vista 
contains the infrastructure necessary to 
enable writing to an HD DVD optical 
disc" via drag and drop, although "we 
have no current plans to develop native 
Windows Vista components for the BD 
format" at press time. 

I shuttled a 4GB test folder to 
DVD+R and DVD-R, respectively, then 
followed up with 8GB to DVD+R DL 
and DVD-R DL. Next, I burned my 
ripped audio tracks to CD-R using 
WMP10 and Nero's burning plug-in. I 
finished up with a 4GB drag-and-drop 
folder transfer to DVD-RAM using 
Nero 7's InCD 5 packet-writing soft- 
ware and Windows Explorer. 

Speed is wonderful, but the quality of 
burned discs is really of greater concern. 
You'd rather have a seven-minute disc 
that works than a five-minute coaster, 
after all. I checked the number of PI, or 
parity, errors on two discs made by each 
drive using Nero CD-DVD Speed 4.11 
and PlexTools Professional 2.32a. Some 
drives don't support disc quality scans, 
so I turned to the more agreeable Lite- 
On SHM-165H6S to examine the sin- 
gle-layer DVD + Rs with CD-DVD 
Speed. To assess double-layer DVD-R 
DL discs, I used the Plextor PX-760A 
and PlexTools. Media defects and in- 
compatibilities will increase the number 
of errors a drive will make during a data 
write, so I wanted opinions from two 
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dvd840 

$74.99 

HP 

www.hp.com 
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different scanning utilities, two types of 
discs, and two brands of drives. 

To test each drive's bitsetting ability, 
I wrote a DVD+RW in Nero Burning 
ROM with the Book Type set to DVD- 
ROM in the Choose Recorder settings. 
(If this drop-down menu doesn't appear 
in the Options section, the drive in 
question probably doesn't do bitsetting 
without tweaking.) Note that some 
drives that initially don't support bitset- 
ting can be made to do so through 
first- or third-party utilities, as well as 
through firmware hacks. If Nero CD- 
DVD Speed's Disc Info reported the 
resulting disc's Book Type as DVD- 
ROM without the need to resort to any 
additional utilities, I considered the 
drive to bitset out of the box. 

To minimize the risk of incompatibil- 
ity, I tested with blank discs from 
Verbatim, which are routinely supplied 
to drive manufacturers as standards- 
compliant optical fodder. Once again, 
the company came through for me with 



a very generous supply of media. This 
let me have stable, reliable results with a 
consistent brand across all formats. HP 
joined the party with a couple of packs 
of 52X CD-Rs for my speed tests of the 
new version 1.2 of LightScribe. 

My test platform featured a 2.6GHz 
Athlon FX-55, an nForce4 SLI plat- 
form, 1GB of OCZ Gold EL PC4400 
DDR, Windows XP SP2, and a Rap- 
tor WD740GD SATA hard drive. 
Drive prices are as tested, meaning re- 
tail boxed or OEM, from online price 
comparison engines. 

HP dvd840 

This internal drive is sometimes called 
the dvd840i, yet its label reads dvd840- 
03. It's really a rebadged LG GSA- 
4166B, like the dvd740 before it. The 
840 adds DVD-RAM burning and disc 
quality scanning to the 740's specs. It's 
relatively compact at 6.6 inches deep, 
something of note to SFF and media 
player builders. Speed-wise the HP fell 



GSA-H10L 

$35 (C 

white 

software) 

com 
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on the faster side of average except for its 
slow DL burns. 

Actually, using the LG GSA-4166B 
drive's flash updater utility for firmware 
version 1.00, you may be able to convert 
the dvd840 to a GSA-4166B as I did 
with a dvd740i. This risky step adds bit- 
setting support, but undoubtedly voids 
HP's one-year warranty. (Special thanks 
to Bradforj on the CDfreaks.com forum 
for the tip.) Of course, it's less expensive 
to just buy an LG GSA-4166B in the 
first place — up to $20 cheaper online at 
this writing — but in my case, cross-flash- 
ing fixed a media compatibility problem 
my dvd740i had developed with firm- 
ware version HJ24. 

LGGSA-H10L 

Here's my surprise favorite. The 
GSA-H10L from Hitachi-LG Data 
Storage is a LightScribe version of 
the RoHS-compliant (lead-free) GSA- 
H10N. Its firmware is updatable 
through a utility on the enclosed soft- 
ware CD. Front-to-back, this LG mea- 
sures 6.75 inches. 

The GSA-H10L was very speedy 
throughout most of my tests, notably 
writing to all + and -R media and CD 
ripping. On the other hand, its DVD- 
Video rip took nearly twice as long as 
some competitors'. Also, my test unit 
either didn't care for my Verbatim 3X 
DVD-RAM media, or it just wasn't 
handy with the DVD-RAM format with 
its current firmware. 

Still, error rates were spookily low. In 
fact, the Plextor rated the LG's DVD-R 
DL almost as well as its own. It was the 
fastest LightScribe burner with both 
original and version 1.2 media, and it 
was ready to bitset book types. The 
only trouble is that this particular model 
wasn't yet easy to find at press time. 

Lite-On Super AHWrite SHM-165H6S 

This Lite-On is relatively feature-rich, 
meaning that it was the only drive here 
that hit the trifecta of as-is bitsetting, 
disc scanning, and printing LightScribe 
1.2 labels. Looking at write and error 
rates, however, the SHM-165H6S seems 
much more average. 
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LightScribe Tries For Light- Speed 



If you don't like LightScribe, chances are it's because 
you find it too slow, too hard to read, and/or too 
ugly in that grey-on-gold color scheme. But all that's 
about to change, thanks to new media from HP, 
Memorex, and others. 

"Version 1 .2 (media) has a new coating that can 
make the label write speed up to 30% faster than earli- 
er LightScribe media, depending on the drive model 
and firmware version," says Verbatim spokesperson 
Andy Marken. "Current LightScribe drive owners can 
take advantage of the new media by updating their 
LightScribe system software." 



LightScribe Burn Speeds 



We timed some label burns using universal LightScribe System Software 1 .4.74.1 and Nero 
7.0.8.2's CoverDesigner 2.4.6.0. Our label consisted of simple but large text at Normal quality. 
Verbatim supplied 8X DVD+Rs for our original LightScribe test, and HP sent faster-burning, 
higher-contrast 52X CD-R LightScribe 1 .2 media. Note that some drives may burn labels even 
faster using the optimized software in their bundles. 



LightScribe LightScribe ver. 1 .2 1 .2 speed gain 
(minutes:seconds) 



HPdvd840 13:30 

LGGSA-H10L 12:45 

Lite-OnSHM-165H6S 15:20 

Samsung SH-S162L 13:02 
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Look for the LightScribe 1 .2 logo on the 
cases of the new blank media, bottom left. 




At Normal quality, original LightScribe 
(top) is noticeably harder to read than 
LightScribe 1.2 (bottom). 
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You'd have to burn an original LightScribe 
disc (left) at least twice as long to approach 
the Normal-quality label contrast of the 
new 1.2 media (right). 



In my tests with recent software, 
LightScribe 1 .2 discs burned 27 to 40% 
faster with no other changes. LG's GSA- 
H10L proved the fastest labeler with 
either version of media. The most 
improved award went to the Lite-On 
SHM-165H6S, whose 40% speed increase 
took it from dead last with an original 
LightScribe disc to third place and neck- 
and-neck with the HP dvd840. 

So what about some color? Later on, 
LightScribe 1 .2 discs will come in "jewel- 
toned background colors such as yellow, 
green, and orange," Marken says, 
although users will still be limited to 
monochrome images with one of three 
contrast levels. 

Better still from a practical standpoint, 
my LightScribe 1.2 label on an HP CD-R 
was visibly sharper than on an original 
LightScribe Verbatim DVD+R, with fewer 



horizontal lines of background color 
noticeable across the text. Speaking of 
the background, it seemed brighter on 
the 1.2 disc. Reflections of overhead 
lights were sharper, and I could clearly 
see radial rainbow patterns reminiscent 
of the data sides of discs. 

Version 1 .2 doesn't imply that previous 
LightScribe discs were version 1 .0 or 1 .1, 
however. "There wasn't a version number 
to the original media. It's just referred to 
(as) the original media," says HP 
spokesman Doug Heckman. 

If you've ever burned a LightScribe 
label only to find it too faint (and assum- 
ing you saved the file), you can reburn it 
at a higher quality setting because the 
drive indexes off the pattern around the 
disc hub. Unfortunately, accuracy wasn't 
quite good enough in my two trials of 
this capability using the Lite-On and 



Samsung drives. The new labels, though 
darker, misregistered a little, making 
for an eye-fatiguing drop shadow ef- 
fect. Of course, if you've accidentally 
made a label using Nero CoverDesign- 
er's odd Artistic Text Tool, which seems 
to print only faint outlines of characters, 
trying this trick is better than leaving the 
discs that way. 

And if you'd like to wring better con- 
trast out of the rest of your original 
LightScribe media while you're waiting 
for 1 .2 media, try the Extended Label 
Contrast Utility (free; www.lightscribe 
.com/support/index.aspx?id=306 ). The 
ELCU makes burn times take longer, 
however, because it changes the Normal 
quality setting to the contrast level the 
Best setting used to provide. Best quality 
after installing the ELCU means a brand- 
new, top tier of contrast. ▲ 
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Red-Laser DVD Performance 


All media was provided by Verbatim. DVD-R DL media rated for 6X or higher speeds were scarce, 

but some drives were able to write our 2 to 4X discs at 6X. There were no PO errors. Lower times and figures are better except as noted with an asterisk (*). 


Drive (firmware version) 


HP dvd840 (HJ86) 


LGGSA-H10L(LL10) 


Lite-On SHM-165H6S (HS07) 


Plextor PX-760A (1 .02) 


Write/Rewrite/Read speeds 
(DVD1X=1.35MBps; 

CD1X=0.15MBps) 


8X DVD+R DL, 
4X DVD-R DL, 
16X/8X/16XDVD+RW, 
16X/6X/16XDVD-RW, 
5X DVD-RAM, 
48X/32X/40X CD-RW 


1 0X DVD+R DL, 
6X DVD-R DL, 
16X/8X/16XDVD+RW, 
16X/6X/16XDVD-RW, 
12X DVD-RAM, 
48X/32X/48X CD-RW 


8X DVD+R DL, 
4X DVD-R DL, 
16X/8X/16XDVD+RW, 
16X/6X/16XDVD-RW, 
5X DVD-RAM, 
48X/24X/48X CD-RW 


1 0X DVD+R DL, 
6X DVD-R DL, 
18X/8X/16XDVD+RW, 
18X/6X/16XDVD-RW, 
48X/24X/48X CD-RW 


LightScribe 


Yes 


Yes 


Yes 


No 


Bitsets + media to 
DVD-ROM out of the box 


No 


Yes 


Yes 


Yes 


Supports disc quality scans 


Yes 


No 


Yes 


Yes 


Folder Burns, Nero 7.0.8.2 (minutes:seconds) 


DVD+R, 4GB 


5:46 


5:26 


5:49 


5:31 (Verbatim 16X @ 18X) 


DVD-R, 4GB 


5:33 


5:31 


6:11 


7:35 (Verbatim 16X) 


DL DVD+R, 8GB 


19:32 


14:07 (Verbatim 8X@ 10X) 


17:27 


14:52 (Verbatim 8X@ 10X) 


DL DVD-R, 8GB 


29:46 (Verbatim 4X) 


19:12 (Verbatim 4X@ 6X) 


27:50 (Verbatim 4X) 


18:44 (Verbatim 4X@6X) 


DVD-RAM, 4GB 
(InCD 5 drag/drop) 


46:12 


1 :45:48 (Verbatim 3X) 


49:00 (Verbatim 3X) 


N/A 


DVD Decrypter 3.5.4.0 
ISO Rip (8.2GB movie) 


18:12 


28:51 


17:22 


50:26 (1 1 :54 with SpeedRead) 


CD Audio (min:sec) 


WMP10 128Kbps WMA 
Rip (58-min. CD) 


3:16 


2:46 


3:30 


7:36 


WMP10/Nero CD-Audio Burn 


2:53 


2:55 


2:52 


2:47 


Read Tests Nero CD-DVD Speed 4.1 1 


DVD Read, avg/max* 


7.25X/10X 


6.30X/9.2X 


8.53X/16X 


5.88X/11.8X (briefly) 


DVD Access, 
random/full (in ms) 


164/255 


154/247 


153/217 


489/1,109 


Read curve notes 
(scratched DVD) 


Moderately spiky after 
2.8GB (P-CAV) 


Smooth, speed drop after 
3GB (P-CAV) 


Moderately spiky after 
1.5GB (P-CAV) 


Alternately sawtoothed 
and spiky (Z-CLV) 


Error Counts 


Single-layer parity errors, 
DVD+R, CD-DVD Speed 
Disc Quality, per Lite-On 


Quality Score* 90 
PI Errors 40,637 
PIE Avg 4.15 
PIE Max 33 
PI Failures 2,541 


Quality Score* 95 
PI Errors 10,716 
PIE Avg 1.44 
PIE Max 10 
PI Failures 817 


Quality Score* 93 
PI Errors 19,678 
PIE Avg 2.32 
PIE Max 15 
PI Failures 1,187 


Quality Score* 70 
PI Errors 23,442 
PIE Avg 2.61 
PIE Max 22 
PI Failures 1,417 


Double-layer parity errors, 
DVD-R DL, PlexTools 
Q-Check, per Plextor 


PI Errors 402,1 56 
PIE Avg 12.34 
PIE Max 84 


PI Errors 300,575 
PIE Avg 9.22 
PIE Max 55 


PI Errors 488,599 
PIE Avg 14.99 
PIE Max 161 


PI Errors 281 ,465 
PIE Avg 8.64 
PIE Max 57 



Where this Super AHWrite shines, 
ironically, is in read tests. It won the 
DVD-ROM reading and DVD-Video 
ripping competitions, at least until I 




enabled SpeedRead on the Plextor to 
snatch away the latter crown. When you 
consider that the majority of users never 
install any of the utilities that come with 
a drive, out-of-the-box performance like 
this starts to matter. 

The 6.7-inch-deep SHM-165H6S 

comes with black and beige bezels. On 

a side note, Lite-On is absorbing 

Benq's optical drive business, so we 

may see SolidBurn adaptive write 



Super AMWrite SHM-165H6S 

$45 

Lite-On 

www.liteonamericas.com 
• ••# 



quality technology and other Benq fea- 
tures integrated into Lite-On drives in 
the future. 

Plextor PX-760A 

Like Han Solo through closing blast 
doors, this Plextor came over the tran- 
som just before deadline. The only drive 
here to claim 18X DVD±R (29.4MBps) 
burn speeds, the PX-760A nevertheless 
skips LightScribe and DVD-RAM sup- 
port. Predictably for a Plextor, it cost 
the most, too, although its PlexTools 
Professional software and tweakability 
more than justify the price. 

The PX-760A is an IDE, or PATA 
drive, although Plextor has led the way in 
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8X DVD+R DL, 
6X DVD-R DL, 
16X/8X/16XDVD+RW, 
16X/6X/16XDVD-RW, 
5X DVD-RAM, 
48X/32X/48X CD-RW 



8X DVD+R DL, 
6X DVD-R DL, 
16X/8X/16XDVD+RW, 
16X/6X/16XDVD-RW, 
5X DVD-RAM, 
48X/32X/48X CD-RW 



Yes 


No 


Yes 


Yes 


No 


No 


5:54 


6:03 


6:13 


6:01 


19:17 


21:14 


27:18 (Verbatim 4X) 


21:49 (Verbatim 4X@6X) 


45:09 (Verbatim 3X) 


Failed 


22:08 


17:53 


5:43 (5:49 with 
Magic Speed) 


3:12 


3:13 


2:59 




8.33X/11.2X 


7.41X/10.6X 


103/195 


471/630 


Smoothly sawtoothed 
(P-CAV) 


Very spiky between 
1.5 and 2GB (P-CAV) 







Quality Score* 90 
PI Errors 29,403 
PIE Avg 3.14 
PIE Max 22 
PI Failures 1,015 
PI Errors 4,560,048 
PIE Avg 139.94 
PIE Max 299 



Quality Score* 95 
PI Errors 28,327 
PIE Avg 3.11 
PIE Max 94 
PI Failures 874 
PI Errors 652,485 
PIE Avg 20.02 
PIE Max 82 



bringing SATA to the optical drive world 
(followed by Samsung). The RoHS-com- 
pliant SATA PX-755SA has the same 
specs, by the way, except for 16X DVD±R 
ratings instead of 18X. The 6.6-inch-deep 
PX-760A is lead-free and comes with black 
and beige bezels. 

Plextor's AutoStrategy feature exam- 
ines unfamiliar discs before it writes 
anything to them and comes up with a 
plan of action to burn a disc when it 
doesn't have a write strategy already in 
firmware. There are many more special 
Plextor features on tap, such as GigaRec 
and SecuRec, but these have been well- 
covered elsewhere. 



PX-760A 

$99.99 
Plextor 
www.plextor.com 




This Plextor rewards the tweaker. 
Out of the box, it can be much too loud 
or too slow, so PlexTools is essential. 
For example, the drive was whisper- 
quiet during its DVD-Video rip at 2X 
CLV speed, but then the transfer took 
thrice as long as the top drives. To get 
faster reads of DVD-Videos with CSS, I 
had to enable the SpeedRead feature in 
PlexTools Pro, which tightened up the 
PX-760's ripping time considerably. In 
fact, with SpeedRead, the drive beat its 
nearest competitor by five minutes and 
30 seconds. SpeedRead didn't make my 
CD-Audio rip any faster, though. 

Finally, the Plextor gave itself high 
marks in its DVD-R DL error count test 
in PlexTools. However, the Lite-On and 
CD-DVD Speed panned its DVD+R 
with an abysmal Quality Score in repeat- 
ed runs, probably due to a handful of 
hefty PI failures. Keep in mind that indi- 
vidual discs vary. Disc access times were 
oddly slow, too, although this doesn't 
mean much. 

In sum, the Plextor's test results were 
pretty polarized. Either the PX-760A was 



the best at something or the worst. Take 
the time to adjust its jillions of settings, 
however, and you'll probably find this drive 
on top more than not. 

Samsung SH-S162L 

This LightScribe-capable model, desig- 
nated by the L in its name, is a lead-free 
unit from Toshiba Samsung Storage 
Technology. It's an IDE/ATAPI unit that's 
6.6 inches deep. Samsung's SE-W163 has 
similar specs with a SATA interface. 

Generally speaking, this drive fell into 
the bottom third of my test results except 
for top honors in DVD-RAM writing and 
good grades in some reading tests. Oddly 
enough, my drive took a few seconds longer 
to rip my CD with Samsung's Magic 
Speed utility ( www.samsungodd.com/eng 
/LiveUpdate/MSpeed/MSpeed.asp) 

PlexTools either didn't like the SH- 
S162L's DVD-R DL disc or the Samsung's 
handling of it, logging an exorbitant 
amount of parity errors found on it. Still, 
the Samsung's DVD+R didn't look any 
worse than most other drives in CD-DVD 
Speed's Disc Quality scan. 



1 



SAMSUNG 



Iga fifi 
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SH-S162L 

$37 (bulk with 
software) 
Samsung 
www.samsung.com 
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LabelFlash 



If you remember the short-lived 44X CRW-F1ZE drive from 
Yamaha, you remember its space-cadet selling point: 
DiscT@2. The first laser labeling technology for CD media, 
DiscT@2 was far from perfect. You could only label discs on 
unused sections of the data side of a disc, and on most media 
you had to tilt the disc into the light to see the label. Still, 
DiscT@2 foreshadowed the Sharpie-less, printerless, adhesive- 
less labeling paradigm to come a couple of years later, namely 
HP's LightScribe. 

And yet DiscT@2 has returned from the grave, thanks to Fuji 
Photo Film and Yamaha. This time, it's printing on the right side of 
the disc. Called LabelFlash, the technology is thus far only available 
in Europe in a handful of NEC drives, including the ND-4551A, ND- 
3551 A, and some notebook models. Its main advantage over 
LightScribe appears to be the ability to vary the brightness of indi- 
vidual picture elements by 256 levels. Its other selling points, 
namely faster burning times and more colorful discs (starting with 
blue), are being answered in order by LightScribe 1 .2. 1 look for- 
ward to a comparison of LabelFlash and colored 1 .2 media when 
samples of both become available. ▲ 



EE| FUJIFILM 



DVD-R 



Initially sold in Europe 
with a blue background, 
LabelFlash's claim to 
fame is 256 potential 
brightness levels in the 
same label, compared to 
LightScribe's one of 
three contrast choices. 




Sony DRU-820A 

My first DRU-820A evaluation unit 
had problems, but a replacement from 
Sony was more functional. Both drives 
only worked well with the CS (cable 
select) jumper setting. They also shared 
the Plextor's preference for an 80- 
wire IDE cable. Drive #2 didn't like 
my DVD-ROM test disc in CD- 
DVD Speed, however, and still held a 
grudge against InCD 5 or various 
Verbatim 3X DVD-RAM discs. Even 
when I formatted my DVD-RAMs as 
FAT32, bypassing InCD, my file trans- 
fer tests bombed partway through with 
a CRC error. 



CD-DVD Speed varied in its assess- 
ment of the Sony's DVD+R, assigning it 
Quality Scores between 84 and 95 in 
repeated tests. I settled on results from a 
representative run. PlexTools didn't much 
care for its DVD-R DL, either, although 
the Sony looked much better than the 
Samsung in double-layer burn accuracy. 

Relatively high error rates, DVD-RAM 
trouble, long access times, scratched media 
reading dyslexia, and ATAPI jumper 
finickiness all conspire against the case for 
buying this drive, at least with this firm- 
ware version. Forget LightScribe and disc 
scanning, too. The DRU-820A is also 
about half an inch longer than the rest of 



this crowd at 7. 1 inches, so SFF enthusiasts 
shouldn't waste their time with it. 

Red Exit Sign 

The speed and accuracy king of this 
group is the LG GSA-H10L. It takes a long 
time to rip DVD-Video and burn DVD- 
RAM, but those seem to be its only sub- 
stantial flaws. Both could conceivably be 
fixed by new firmware, too — but then you 
could say the same about any drive here. 

So much for red-laser DVD burners; 
consider my appetite whetted for HD 
DVD and Blu-ray. Bring on the blues! ▲ 

by Marty Sems 




DRU-820A 

$59.99 

Sony 

www.sonyburners.com 
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HP LP2465 



Remember when Apple's 23-inch 
Cinema HD arrived on the scene for 
a cool two grand (and its 30-inch sibling 
was over three large)? As LCD prices have 
thankfully declined, owning a giant 
widescreen display is becoming a reality 
for more users. HP's LP2465 is one such 
display that gives you 24 inches of 
widescreen goodness for under $1,000. 

The LP2465 makes some improve- 
ments over last year's model, the L2335. 
The extra inch in viewable area the 
LP2465 offers is negligible, but the new 
monitor has double the luminance (500 
nits) and contrast ratio (1000:1) of its 
predecessor. Dual DVI-I inputs are nice, 
but I was sad to see HP kick the compo- 
nent video inputs to the curb. 

Although HP pitches the LP2465 as a 
business display, I launched a volley of tests 
that consisted of more than examining 




Times New Roman text in Word and Excel 
worksheets. DisplayMate Multimedia 
Edition served as the centerpiece of my 
tests, and I also viewed a 1080p Quick- 
Time trailer for "Superman Returns" and 
ran through a few levels of F.E.A.R. at 
1,920x1,200. 

In DisplayMate Multimedia Edition, 
the LP2465 showed itself as a capable 
monitor in most tests. Its Video Band- 
width test result of 99.6 was among the 
best I've seen. Fonts were clear and 
readable as small as 6.8 points, and the 



Specs: 1,920 x 1,200 resolution, 1000:1 contrast ratio, HP Quick Release, 6ms 
response time (grey to grey) 



Sapphire Toxic X1 900 XIX 



I couldn't help but feel a little dirty test- 
I ing Sapphire's high-end Toxic XI 900 
XTX. The R580-based card arrives to the 
show already decked out with custom 
watercooling (courtesy of Thermaltake), 
so it felt a lot like buying Vin Diesel's 
Dodge Charger in "The Fast and the 
Furious" without putting in a minute of 
labor customizing it myself. 

Although hardcore modders might 
give the Toxic XI 900 XTX the cold 
shoulder, Sapphire's offering is an invit- 
ing option for anyone who doesn't want 
to risk spilling coolant or toasting a 
$500 graphics card after botching a 
watercooling kit installation. By ditch- 
ing the two-slot heatsink in favor of a 
waterblock, Sapphire adds watercooling 
without adding size. 

Sapphire touts the Toxic XI 900 XTX 
as ultra-silent, and I'll concede it's a little 




quieter than a standard Radeon XI 900 
XTX. But any graphics card with a fan 
will stir up a little ruckus, and the Toxic 
XI 900 XTX is no exception. The card 
functions perfectly on the low fan setting 
if you don't tweak the clock speeds. 

I tested the Toxic XI 900 XTX at its 
default speeds, and it turned in scores only 



Specs: R580 GPU at 675MHz; 512MB GDDR3 memory at 800MHz; copper 
waterblock and radiator 



LP2465 had great grayscale contrast. 
Red seemed to be a little glaring, and I 
would have preferred slightly better 
color contrast. 

My real-world tests with F.E.A.R. 
and "Superman Returns" show the 
LP2465 as a capable gaming and enter- 
tainment display. With no ghosting and 
good contrast in F.E.A.R., I was pleased 
with the display's gaming performance. 
The artifacts that cropped up in 
"Superman Returns" didn't detract too 
much from the overall experience. Red 
push was apparent in both. 

Currently priced at $869, HP's 
LP2465 matches up nicely against Dell's 
2407FPW. It's also ready for Vista, so it 
should satisfy most users until more 30- 
inch displays hit the market. A 



by Vince Cogley 



LP2465 

$869 

HP 

www.hp.com 
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Toxic X1 900 XTX 

$599 

Sapphire 

www.sapphiretech.com 

• •• 

slightly better than the stock Radeon 
XI 900 XTX. These results didn't surprise 
me because the Toxic XI 900 XTX's core 
and memory clocks are only 4% and 3% 
faster than stock speeds, respectively. I used 
ATI's Catalyst Control Center to push the 
card to 690MHz core/806MHz memory, 
but the Toxic XI 900 XTX turned feisty 
and refused to work well with third-party 
overclocking tools. I worked with a prepro- 
duction unit, so Sapphire may have ironed 
out these kinks in the retail version. 

This card is undeniably fast, and the 
factory-installed watercooling is great 
piece of mind. But for my dollar, a stan- 
dard Radeon XI 900 XTX performs 
nearly as well. (NOTE: For benchmark 
numbers, go to www.cpumag.com/cpu 
au g06l sapphire .) ▲ 

by Vince Cogley 
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A^ heater 650 Pro 



ATI recently announced the Theater 
650 Pro chip with Avivo-supported 
hardware TV and DTV video encoding, 
noise reduction, and PVR functionality. 
The Theater 650 Pro is an improvement 
over its predecessor, the Theater 550, in a 
number of areas. Nearly everything about 
the 650 has been beefed up and enhanced 
over previous generations, and these 
boards will certainly give Nvidia's 
DualTV MCE a run for its money. 

I looked at an ATI-supplied card that 
came equipped with a single mini-can 
tuner, which actually is a custom ATI 
design built by Samsung. The half-height 
PCI card also includes an FM radio tuner 
in its arsenal. In terms of nitty-gritty tech- 
nical details, the new Theater 650 chip 
now has a full motion-adaptive 3D comb 
filter onboard, along with multistaged/ 
multispeed gain control and automatic 




color control. The 650 chip also takes 
ATI's Theater products into the world of 
DTV, along with hardware assist for sig- 
nal detection for faster tuning. Via a 
combo FM/DTV coax port, you can 
attach a decent quality antenna and pull 
down local broadcast DTV programming 
free of charge. 

Speaking of which, you have to see dig- 
ital TV programming on the Theater 650 
to believe it. Probably the best features of 
this new TV tuner product are its hard- 
ware motion compensation and noise 



reduction capabilities. The card easily 
produced the most impressive image qual- 
ity I've seen on a TV tuner to date, espe- 
cially when viewing a DTV source. Color 
saturation, tone, and brightness were con- 
siderably better with this card compared 
to previous Theater 550 boards I've test- 
ed, with much less distortion and noise 
from either a standard cable or air broad- 
cast DTV source. 

ATI board partners Gigabyte, Sapp- 
hire, HIS, MSI, and others will offer vari- 
ations of the card, along with different 
software and supporting hardware bun- 
dles. I tested the card using ATI's Catalyst 
Media Center software, which is sleek, 
intuitive, and a breeze to use with an 
accompanying USB Remote Wonder RF 
remote control. A 



by Dave Altavilla 



Specs: 125 channel TV tuner; 3D comb filter; MPEG-2 720 x 480 compression; FM 
radio reception; NTSC, PAL, SECAM support 



Theater 650 Pro 

$109 

ATI 

www.ati.com 
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Cooler Master iGreen Power 600W 



When it comes to 
power supplies, 
you can almost never 
have too much of a good 
thing. With dual-core 
CPUs and multi-GPU 
graphics more common- 
place, power supply man- 
ufacturers have found new market 
potential and an opportunity to differ- 
entiate their products. 



RS-600-ASAA 




We took a look at several 
PS Us in recent issues of 
CP U but haven't had a 
chance to work with a PSU 
from Cooler Master since 
September 2005 (page 16). 

Cool Master's iGreen 
Power 600W supply is a 
beefy unit to be sure, with 465W available 
across its three dedicated 12V rails alone. 
Nvidia also lists this PSU on its SLIZone 



ATX Form Factor 12V V2.2/SSI standard EPS 12V V2.91 



Power good signa 
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Specs: Active PFC: 0.99; ATX form factor 12V V2.2; Fan: dual ball bearing 120mm 
MTBF: greater than 400,000 hours 



iGreen Power 600W 

$129 

Cooler Master 

www.coolermaster.com 

• ••< 

site as being SLI Ready, save for only the 
highest-end configuration of a pair of 
GeForce 7900 GTX or GeForce 7800 
GTX 512MB cards. Regardless, I put the 
iGreen Power 600 up against a pair of 
7900 GTXs in my own personal stress test 
and found it held up with nary a hitch 
under extreme loads. Though the unit is 
not a modular cable type, its single, large 
120mm fan is very easy on the ears at 
17dBA. It also comes equipped with both 
an 8-pin, +12V CPU power connector; a 
4-pin, +12V CPU power connector; and a 
pair of 6-pin PCI Express power connec- 
tors. Appointed with a cut-off switch and a 
red power indicator light on its backplate, 
the iGreen Power 600 has a lot going for it 
and will keep a lot going for your favorite 
gaming rig, as well. A 

by Dave Altavilla 
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BFG GeForce 7950 GX2 



When Nvidia marched its Quad SLI to 
the front lines of the GPU war earli- 
er this year, we noticed it crammed four 
boards in the same footprint as two Ge- 
Force 7900 GTXs. This was obviously 
great news for high-end system builders 
and their patrons, but the move left DIYers 
in the cold. With the introduction of the 
GeForce 7950 GX2, Nvidia has at least 
thrown DIYers a heavy parka. For those of 
you that saw the writing on the wall, give 
yourself a pat on the back. 

Before you run through the streets cele- 
brating the arrival of two of Nvidia' s 
fastest GPUs yoked together on a card half 
the size, take note: Nvidia has stressed that 
the GeForce 7950 GX2s should be seen as 
a single card. Don't expect it to dethrone 
two GeForce 7900 GTX cards in SLI. The 
GeForce 7950 GX2 is the fastest single 
card money can currently buy. 

The BFG GeForce 7950 GX2 represents 
a step toward building your own Quad 
SLI rig. Even though a single 7950 GPU's 
core and memory clock speeds are slightly 
more sluggish than a 7900 GTX's (500 to 
650MHz and 600 to 800MHz, respective- 
ly), its GPU is a step up from the GeForce 
7900 GPU that graced first-generation 
Quad SLI systems. 

A quick glance at any GeForce 7900 
GTX's monstrous heatsink and fan 
reveals the immense amount of heat its 




GPU generates. By comparison, the 
heatsink and fans cooling each GeForce 
7950 GPU are noticeably smaller, so 
I'm not surprised Nvidia couldn't ramp 
the core and memory clocks up to 
GeForce 7900 GTX speeds. The 512- 
bit memory bus and 1GB GDD3 are 
two noteworthy improvements. 

Although single-card SLI products 
aren't new (see "Gigabyte 3D1 GeForce 
6600 GT SLI" on page 25 in the March 
2005 issue of CPU), this massive effort 
from Nvidia could pay dividends. One 
of the most alluring features is that this 
card is theoretically compatible with 
any chipset that supports the PCI Ex- 
press bus. That's right: All of you stub- 
born folk who refused to turn in your 
Intel 915-based mobo when the nForce 
4 SLI MCP debuted will be able to 
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experience dual graphics goodness with- 
out a motherboard upgrade. 

This is promising news, but it comes 
with a caveat: Most motherboards (and 
almost certainly all older motherboards) 
require a BIOS update for the GeForce 
7950 GX2 to work properly. Nvidia's list 
of motherboards with a compatible BIOS 
update was pretty lean at launch, but if 
Team Green's fervent work ethic is a sign 
of things to come, I expect the list to grow 
exponentially sooner rather than later. 

Aside from a few anomalies I attribute to 
CPU bottlenecking in Quake 4 and the 
1,024 x 768 test in Far Cry, the GeForce 
7950 GX2 rolled over the competition. I 
think 3DMark06 (7841, 6054, and 5978 
for the GeForce 7950 GX2, Gigabyte's 
GeForce 7900 GTX, and 5978 for ATI 
Radeon XI 900 XTX, respectively) was the 
most accurate representation of the perfor- 
mance differences, but F.E.A.R. and Far 
Cry were also instructive. 

I mentioned that Nvidia has thrown its 
DIY enthusiasts a heavy parka because 
even though two GeForce 7950 GX2s 
makes Quad SLI a no-brainer, Nvidia is 
reserving the necessary driver for system 
builders. Nvidia claims system builders 
have the expertise to properly build a 
Quad SLI rig, but I highly doubt a com- 
pany such as Falcon Northwest or Voo- 
doo has some sort of mystic tome locked 
away in a vault that contains secret Quad 
SLI information the general public isn't 
ready to handle. But I suspect power users 
will have their own Quad SLI systems 
running before the end of the year. 

BFG's GeForce 7950 GX2 is wicked- 
ly fast, but see it for what it is — the next 
evolutionary step. If you're expecting 
cheaper route to a dual-7900 GTX con- 
figuration, you're in for a sour surprise. 
But for those who are willing to dig 
deep into their pockets when a Quad 
SLI driver is available to the public, two 
of these cards will be scary good. A 



by Vince Cogley 



GeForce 7950 GX2 

$649 to $699 
BFG Technologies 
www.bfgtech.com 
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Gigabyte G1 -Turbo GA-G1 975X 



I t appears that Gigabyte has decided to 
I stray from the current trend of noise- 
reducing cooling methods with its line of 
Gl -Turbo products. I examined the GA- 
G1975X: a motherboard based on Intel's 
i975 Express chipset fused with large tur- 
bine channels placed around the CPU 
socket. As the naming scheme might imply, 
the Turbojets on the G1975X muffle the 
CPU cooler and PSU. 

The i975X chipset supports ATI's 
CrossFire using the two PCI Express xl6 
slots. Curiously, though, Gigabyte also 
includes a graphics bridge in the package, 




which Nvidia's SLI configuration would 
normally use. Currently there isn't support 
for such a setup with the i975X, but future 
BIOS and driver updates might add it. 

The SoundBlaster Live! onboard con- 
troller supports up to 7. 1 audio channels 
and requires fewer CPU cycles than typical 




Specs: Intel 975X Express, Intel ICH7R southbridge, LGA775, 4 DDR2-533/667/800/888 
slots, ATI CrossFire support, onboard Creative SB Live!, 2 PCI-E x16, 2 PCI-E x4, 2 PCI 



audio codecs. Although I wasn't overly 
keen on the lack of backplane options due 
to the customized layout, the quality of the 
audio output makes a suitable replacement 
for third-party solutions. 

The G1975X ruled the benchmarks, but 
this was probably due to Gigabyte aggres- 
sively tweaking the board rather than any- 
thing specific in the chipset. As the i975X 
isn't more than an update of the i955x with 
a tweaked memory controller and support 
for additional CPUs and dual GPU config- 
urations, I wasn't expecting any big increas- 
es in performance — but I got some anyway. 

Unfortunately the overly loud Turbojets 
may be a design that Gigabyte will repeat 
throughout the Gl -Turbo line. However, 
a board revision called the G1975X-C ap- 
peared that looked essentially the same as 
the original sans the Turbojets. This addi- 
tion by subtraction is music to my ears. A 

by Robert Maloney 

G1 -Turbo GA-G1975X 

$249.99 

Gigabyte 

www.giga-byte.com 



Logitech G5 Laser Gaming Mouse 



We've all seen those 
hot-rod PCs that 
seem destined more for 
a showroom floor than 
running business applica- 
tions. Typically, they 
feature custom paint 
jobs, grills, and chassis, 
but rarely do power users 
consider the everyday peripher- 
als that let us use those systems: the 
keyboard and mouse. 

Undaunted by this realization, one of 
Logitech's latest offerings, the G5 Laser 
Gaming Mouse, isn't just an evolutionary 
step in mice but perhaps revolutionary. 
The G5 is completely customizable, 
allowing switching resolutions on the fly 




(from a plodding 400dpi to a speedy 
2,000dpi), as well changing the heft of 
the device itself. Logitech accom- 
plishes the latter using a set of 
tiny weights that fit into an 
orange tray with holes in it. 
Only a single thumb 
button exists on the 
G5, which could be a 
bane or boon for users. 
I'm content with this deci- 
sion, however, as on a gaming mouse, 
two buttons can get confusing in the 
heat of battle. One large button lets me 
know that I am clicking the correct but- 
ton all of the time. 

The high-resolution engine can process 
up to 6.4MPps and will read on just about 



Specs: Max Resolution: 2,000dpi; Image Processing: 6.4MPps; Max Acceleration: 
20g; Maximum Speed: 45 to 65 inches per second; USB Report Rate: 500 reports per 
second; IBM or compatible PC; Win98, 2000, Me, or XP; USB port 



G5 Laser Gaming Mouse 

$69.99 
Logitech 

www.logitech.com 
• ••• 

any surface. It also sends and receives 500 
reports per second at full-speed USB, 
which means instant response times. 

On-the-fly dpi changing can make all 
the difference when gaming — especially 
in shooters. Being able to change the sen- 
sitivity, focus in on a sniper shot, and 
then return to a more playable speed is 
reason alone to get a G5. 

Perhaps the most telling argument for 
Logitech is something that happened while 
reviewing the G5. My wife, unaware that I 
was testing a new mouse, used my PC to 
do some typical everyday chores and then 
asked me what had changed with the 
mouse. What had changed indeed. A 

by Robert Maloney 
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HIS X1 900 XT IceQ 3 



As much as we'd all love to own a top- 
of-the-line video card, it's not feasi- 
ble for everyone. Fortunately, though, 
there are sometimes better deals at the 
mid- to high-end. For instance the HIS 
Radeon XI 900 XT IceQ 3. It would be 
easy to disregard an XI 900 XT, but by 
doing so you'd be missing out on a good 
value. I use the word "value" here with 
some trepidation because the HIS Radeon 
XI 900 XT IceQ 3 costs $400-plus. Its 
current price tag, however, is 20% lower 
than the average XTX. And there's virtu- 
ally no need to spend extra funds thanks 
to HIS' bundle and innovation. 

To cool its GPU and memory, HIS did 
away with ATI's reference cooler and uses a 
quieter, all-copper design with heatpipes 
instead. HIS parts the card's cooling appa- 
ratus to separate the GPU and memory 




heatsinks, preventing the heat from one 
heatsink transferring into the other. A large, 
quiet fan at the rear of the card circulates 
air over both heatsinks, where an open vent 
in the card's dual-slot case bracket expels it. 

I found the IceQ 3 cooler to be very 
capable, and it handled a significant over- 
clock with ease. Out of the box the XI 900 
XT IceQ3's GPU runs at 625MHz, and 



Specs: GPU: Radeon X1900 XT; GPU Clock: 625MHz; Memory: 512MB GDDR3; 
Memory Clock: 1.45GHz; Outputs/Inputs: Dual-DVI x 2; Vivo; Form Factor: Dual Slot; 
Interface: PCI-Ex16 



Cerise Mini PC 



Launched in 2003, Cerise Computers 
is a fairly new kid on the block. The 
Maryland-based system builder offers 
the Mini PC as a space-saver that can 
handle tight fits and even travel with 
projector-toting presenters. 

At 1.96 x 6.49 x 6.49 inches (HxWxD), 
the Mini PC is tiny, but it offers all the 
ports you'll need in most situations, in- 
cluding a SPDIF port that plugs into the 
line-in port. An S -Video port, a DVI port, 
and an antenna connector also sit at the 
back of the system, while a front-load 
DVD-RWsitsatthetop. 

Cerise builds its Mini PC from AOpen's 
MP945-VX, which includes the case and 
most of the components. The socket M 
479 motherboard sports Intel's 945 GM 
chipset and has a single memory slot that 
supports up to 1GB of DDR2 memory. 
My review unit included 512MB of 




Mini PC 

$1,032 
Cerise 

www.cerise.com 
• ••< 



DDR2-667 memory and a 1 .66GHz Intel 
Core Duo T2300 dual-core processor, but 
that's hardly the fastest the system can han- 
dle; Cerise offers dual-core CPUs up to the 
2.16GHz T2600. Users can also opt for 
single-core setups. An 80GB hard drive 
wraps up the system's guts. 

You won't find the Mini PC on a 
gamer's desk, thanks to the integrated 
graphics, but it's not a bad performer 
in other applications. It crunched a 



its 512MB of onboard memory is set at 
1.45GHz (725MHz DDR). At these clock 
speeds the card put up a respectable score 
of 5706 in 3DMark06 and a frame rate of 
49fps in F.E.A.R. at 1,600 x 1,200 with 
4XAA and 16XAF enabled. By enabling 
overdrive, I overclocked the card to 
667MHz/1.56GHz, and the scores 
jumped to 6016 and 51fps, respectively. 

With a price about 20% lower than a 
typical Radeon XI 900 XTX, a quiet 
cooler, and a bundle that includes full 
versions of PowerDVD, FlatOut, several 
video cables, and the ability to easily 
overclock to XTX levels, the HIS 
Radeon XI 900 XT IceQ 3 is winner. ▲ 



by Marco Chiappetta 



X1900XTIceQ3 

$409 
HIS 

www.hisdigital.com 



PCMark05 


2730 


CPU 


3882 


MEM 


2628 


GFX 


871 


HDD 


3066 


Dr. DivX 
(minutes:seconds) 


12:01 


WinRAR 


5:45 



Specs: 1.6GHz Intel T2300; AOpen MP945-VX; 512MB DDR2-667; 80GB Samsung 
HM080JI; Integrated Intel Extreme Graphics; 6-Channel Audio; Matsushita DVD-RAM 
UJ-845S; Atheros AR5005G 802.1 1q; WinXP Home 



500MB folder in 5:45 (minutes:sec- 
onds) in the WinRAR test and scored 
2730 in PC-Mark05, thanks in part to 
weak graphics performance. 

The system lacks expandability, but you 
can upgrade certain components, such as 
the processor and memory. Cerise upgrades 
components in its Mini PC line at cost plus 
labor. It also offers a noteworthy one-year 
warranty that includes onsite tech support 
and 24/7 toll-free tech support. I wouldn't 
put the Mini PC in my living room (no 
TV tuner), but I could see it in the kitchen 
or at a small desk. It's more than capable of 
handling day-to-day tasks and 'Net surfing 
and it's quiet enough for any room. A 

by Joshua Gulick 



CPU RANKING O = ABSOLUTELY WORTHLESS | ••€ 2.5 = ABSOLUTELY AVERAGE | 



5 = ABSOLUTELY PERFECT 
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Anand's Corner 



The Big Four Update 



by Anand Lai Shim pi 



i? 



just spent four days in Taiwan and honestly, 
can't remember the last time so much was 
on the verge of changing all at once. We've 
got ATI's struggles, Nvidia's Intel threat, 
Intel's brand new micro-architecture and 
AMD's quiet period. 

The issue with ATI is that it is great at 
making graphics, but these days you can't 
get by just being good at one thing — it's all 
about the platform. While ATI may have 
competitive GPUs, its platform strategy is 
what needs the most work. Luckily for ATI, 
that's something the folks over there under- 
stand and are focusing on. We all saw it with 
ATI's RD580 chipset (CrossFire 3200), 
which was by far the best effort I'd seen 
from ATI but still wasn't polished enough 
(mainly on the CrossFire side) to compete 
with Nvidia. After the RD580 release I told 
myself that ATI was a good 12 months away 
from having a truly competitive platform, 
and based on my discussions with ATI it 
looks like that may end up being true. The 
major task for 2007 will be to turn CrossFire 
into the force it should have been from the 
beginning. ATI knows what it has to do; 
now it's all about execution. But if ATI 
doesn't have a competitive answer for nForce 
by the end of 2007, the boys in Canada are 
in trouble. 

Nvidia has much grander things to worry 
about right now, such as its run at Intel. The 
concept is simple: At some point in the 
future, many developers expect there to be a 
convergence between CPUs and GPUs. You 
see, CPUs are great at general purpose tasks 
but terrible at highly specific tasks, such as 
the 3D rendering used in games. GPUs, 
however, have historically been not well suit- 
ed for general purpose tasks but great at 3D 
rendering. Over the past several years, both 
ATI and Nvidia have been working hard to 
make their GPUs more capable of perform- 
ing general purpose tasks, while AMD and 
Intel have been working to improve special- 
ized performance of their CPUs. As this 
trend continues, there may be very little sep- 
arating a good GPU design from a good 
CPU design, and this is where AMD, ATI, 
Intel, and Nvidia start to worry. There may 



come a time where GPU architectures are 
general-purpose enough that a company like 
AMD or Intel can do a better job producing 
a GPU than ATI or Nvidia. ATI and Nvidia 
believe the opposite is true, which is one rea- 
son Nvidia doesn't want to play nice with 
Intel right now. 

Of course, Intel's focus is currently 
locked in on its new Core micro-architec- 
ture and the impending release of its Core 2 
Duo processors. From what I've seen, per- 
formance continues to look extremely good 
for Intel. I've got a stack of Pentium 
Extreme Edition chips that will be utterly 
useless after Core 2 Duo launches because 
the new processor is significantly faster and 
consumes much less power than Intel's pre- 
vious flagship. Even compared to the 
Athlon 64 X2 and FX series, the Core 2 
Duo holds its own very well. In gaming, 
encoding, and general-usage benchmarks 
I've run, the new Core 2 Duo ends up being 
faster than the best AMD has out today. I'm 
hoping to be able to deliver a final verdict 
on the CPU shortly, but for now things 
look very good for Intel. The only issue at 
this point appears to be availability; by the 
end of 2006 only 25% of Intel's perfor- 
mance desktop CPU shipments will be Core 
2 Duo, and the remainder will be Pentium 
4 or Pentium D. This unfortunately means 
that while some of the Core 2 Duo parts 
carry very attractive MSRPs, the street price 
may end up being as much as double those 
figures. As I write this, I can get a Core 2 
Duo E6400 (2.13GHz/2MB) for $500, 
more than twice its $224 MSRP. While I'm 
hoping this will die down by the time the 
CPU officially launches, I'm not holding 
my breath. 

Finally we come to AMD. If the pricing 
and availability of Core 2 Duo is as bleak as 
it's looking right now, then honestly AMD 
has less to worry about than I originally 
thought. Intel's significant price cuts on its 
Pentium 4 and Pentium D lines will hurt, but 
the Athlon 64 X2 may end up looking a lot 
more competitive if Core 2 Duo ends up 
costing twice as much. A 
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Anand Lai Shimpi has turned 
a fledgling personal page on 
GeoCities.com into one of the 
worlds most visited and trusted 
PC hardware sites. Anand started 
his site in 1997 at just 14 years 
old and has since been featured in 
USA Today, CBS' 48 Hours 
and Fortune. His site — 
www. anandtech. com — receives 
more than 55 million page views 
and is read by more than 2 mil- 
lion readers per month. 
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Talk back to Anand@cpumag.com. 
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The Shark Tank 



Nvidia Serves Up A 3D 
Graphics Sandwich 



by Alex "Sharky' 1 Ross 



Hands up those of you that remember the 
Obsidian X24 graphics card. Not since 
the early days of 3dfx and Quantum 3D have 
users been able to snag Big Mac-like graphics 
cards that look like Nvidia's latest GeForce 
7950 GX2. The board itself is a double-decker 
(in green and not red like those London 
buses), sporting a pair of G71 GPUs, two 
512MB stacks of memory (1GB overall), and 
a pair of low-profile coolers. The eCore clock 
speed for both is 500MHz, whilst the memory 
is set at 600MHz (slightly lower than on a sin- 
gle 7900 GTX). It's actually not much longer 
than your usual high-end 3D card these days 
and certainly not like the Obsidian's back in 
the day along with its wacky tails. The 7950 
GX2 also has Dual DVI and eventually even 
HDCP/HDMI support. In terms of raw 
horsepower, this single board is very powerful, 
and on paper it is able to perform 2 billion 
vertices per second (compared to 1.4 billion 
for a single 7900 GTX). The pixel fill rate is 
16 billion per second (previously 10.4 billion), 
and the texture fill rate is up to 24 billion per 
second (up from 15.6 billion). 

Using Nvidia's new Forceware 90 drivers, 
the performance is pretty mind-boggling and 
far better than with any "single" (using that 
term loosely) PCI Express graphics card. 
Even with slightly slower clock speeds when 
compared to a 7900 GTX SLI system, the 
7950 GX2 was still able to put in a solid 
showing only being behind by about 10%. 
In Monolith's F.E.A.R. (a pretty taxing first 
person shooter by today's standards), the 
7950 GX2 was able to get 66fps compared 
to a single 7900 GTX and XI 900 XTX, 
which got 46fps and 50fps, respectively. 
Finally the drivers, which Nvidia obviously 
designed with Windows Vista in mind, have 
had an extreme makeover. 

Other than the obvious pixel and vertex 
shaders advantages, there are benefits to run- 
ning with a single board as opposed to pair- 
ing up two Geforce 7900s. First, you do not 
need to own, buy, or use an SLI-capable 



motherboard anymore (not that they are bad 
to begin with). Second, you only have one 
board populating those PCI-E slots instead 
of two and a SLI connector giving you more 
room/options and generally less heat/power 
consumption and clutter. Last, you could, 
say if you wanted to, hook up a second 
GeForce 7950 GX2 board and have Quad 
SLI. You don't have to — and certainly 
Nvidia currently doesn't "endorse/support" 
that feature — but you could. 

It is not all plain sailing, though. Despite 
the obvious ability to hook up a pair of these 
boards in a single system just like Falcon 
Northwest and Alienware have been doing in 
their systems, you, the DIYer, will not have it 
that good. At least not for now. Clearly there 
is a bit of politicking going on here because 
that's the official line from Nvidia; however, 
what's to stop someone with a higher wattage 
power supply, a motherboard BIOS update, 
and a single SLI bridge connector from going 
to town? There are also no drivers available to 
download to support Quad SLI, but obviously 
they do exist somewhere. With a bit of hack- 
ing here and there Quad SLI should be do- 
able, but it's a shame that DIYers can't have it 
out of the box. Another niggly issue is when 
using multimonitor mode: You have to disable 
one of the GPUs in the drivers in order to use 
multimonitor mode in Windows XP. 

Looking at it from a "single" card stand- 
point, the 7950 GX2 is considerably faster 
than any other board out there from ATI or 
Nvidia. The 7950 GX2 boards should be 
available by the time you read this for $599 
to $649, which isn't cheap but certainly 
cheaper and less hassle than pairing a couple 
of other $500 boards together. However, for 
those of you that need every single inch of 
performance, the 7900 GTX running in 
pairs still comes out top — only just. Then 
again, 7950 GX2 owners will obviously 
be able to one up you with the option of a 
second board sometime soon. A 




Disrupting Reuters' newswire with 
a cheery Christmas greeting at age 
six, Alex "Sharky" Ross became an 
avid computer user/ abuser, eventu- 
ally founding popular hardware 
testing! review Web site 
SharkyExtreme.com. Exposing 
shoddy manufacturing practices and 
rubbish-spouting marketing weasels 
while championing innovative 
products, illuminating new technol- 
ogy, and pioneering real-world test- 
ing methods was just a front for 
playing with the best toys. The site 
acquired, he left in 2001. A 
London native and London School 
of Economics graduate, Alex cur- 
rently overdo cks/tunes Porsche 996 
Turbos with www.sharkwerks.com 
when hes not tweaking PCs. 
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Email me at sharky@cpumag.com 



30 August 2006 / www.computerpoweruser.com 



hard hat area pc modder 



PC Modder 



Tips & Tutorials 



Modding does the body good. A PC's body anyway, inside and out. Here you'll find 
hardware, firmware, tools, tips, and tutorials for modding your rig's performance and 
appearance. Send us your own mod-related tips and ideas at modding@cpumag.com . 



M 



odding enthusiasts have a 
penchant for the latest toys. 
Fast processors, powerful vi- 
deo cards, silent SFF enclosures, and 
radically lit motherboards are all fair 
game when it comes to a modder's creative 
mind. Recognizing the appeal of uncon- 
ventional customization, an entire industry 
has emerged to support the community. 

Mods & Ends 



Thermaltake AquaBay M4 HDD Waterblock 



Watercooling fanatics wanting to keep 
more than their CPU, GPU, and chipset 
chilly have a new weapon to add to their 
arsenals. The AquaBay 4 hard drive water- 
block ($40) is designed to keep even the 
hottest-running hard drive cool. The Aqua- 
Bay 4's solid copper base and copper tubing 
quickly and efficiently wicks heat away 
from a drive, transferring it to the coolant 
circulating through the watercooling loop 
where it's expelled from the system alto- 
gether. Perhaps best of all, the waterblock 
does so without adding noise to the system. 

Additionally, the AquaBay 4's aluminum 
outer shell acts as a passive heatsink, which 
should bring temperatures down lower 
than competing hard drive waterblocks 
that don't completely encase a drive. The 
AquaBay 4 is compatible with all 3.5-inch 




hard drives and 1/4-inch and 3/8-inch 
watercooling systems, and you can mount it 
in any standard 5.25-inch drive bay. 



Ultra 20-/24-Pin Power Supply Tester 



Few things are more frustrating than 
fully assembling a new rig only to find out 
the power supply is dead and you have to 
replace it. Thankfully, PSU testers can pre- 
vent you from having to do some of that 
extra work. As the name implies, Ultra's 




Thermaltake's new AquaBay 4 is compatible 
with most popular watercooling kits. 



Don't let a dead PSU get you down. Test 
it with Ultra's new 20-/24-pin PSU tester 
before putting it in your new rig. 

new 20-/24-pin PSU tester ($20) works 
with both 20-pin and 24-pin ATX connec- 
tors. However, the unit can also test power 
at individual connectors, such as 4-pin or 
8-pin CPU power connectors, floppy con- 
nectors, Molex connectors, and even SATA 
and 6-pin PCI Express graphics connectors. 
If your PSU powers up, an audible beep 
will let you know, and for each live rail of 
the PSU a green LED will display. 



Cooler Master Mystique 631 ATX 
MidTower Case 



As a follow-up to its very successful 
Wave Master case, Cooler Master has 
released a stylish new aluminum midtower 
it has dubbed the Mystique 631 ($110). 
The case has dual 120mm intake and 




Cooler Master's new 
Mystique 631 is 
available in black or 
silver and has a 
reversible drive bay 
cover that opens 
from the left or right. 



exhaust fans, a mostly aluminum construc- 
tion, and a reversible drive bay cover that 
swings open from the left or right. The 
Mystique 631 also has some features that 
make building and maintaining a system 
easier, such as a completely screwless 
design, predrilled holes to accommodate 
hoses for liquid cooling kits, and a washable 
filter for the front-mounted intake fan. 

Fashionably Fresh Firmware 



BenQDW1655(vBCDB) 



New firmware for the BenQ DW1655 

improves disc writing and LightScribe 

printing quality and fixes an issue that 

caused a system hang when using QScan. 

support.benq.com 



Canon PowerShot SD430 (vl. 1.0.0) 



This recently released firmware for the 
PowerShot SD430 (or IXUS Digital 
Wireless Camera) allows still image trans- 
fers between two digital wireless cameras 
and between the camera and a Macintosh 
running Mac OS X 10.4 or later. 

www.canon.co.jp 



TEACDW-552GA(vR4K6) 



This update for the TEAC DW-552GA 
drive adds support for DVD-R DL media 
playback and improves overall write quali- 
ty with formats already supported. 

ftp.teac.co.jp 



Netcell Revolution SR3xxx/SR5xxx (vl.7.6.1) 



A recent update for Netcell Revolution 
SR3xxx/SR5xxx-based RAID controllers 
removes the Transfer Block size option from 
the advanced setup menu and improves 
compatibility with various hard drives. 

www.netcell.com 

by Marco Chiappetta 
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The GeForce 7900 
GT Unleashed 

Volt-Mods For Hardcore Overclocking 



Enthusiasts and modders seem to 
always be looking for inexpensive 
ways to increase their rigs' perfor- 
mance. Whether it's through an actual 
upgrade or key tweak, the method usually 
doesn't matter. If their systems will run faster 
without breaking the bank, they'll do it. 



It's this mindset that made the GeForce 
7900 GT such an immediate success upon its 
release. For roughly $300, the 7900 GT 
offered performance on par with the 256MB 
GeForce 7800 GTX, which was much more 
expensive at the time. Still, $300 isn't exactly 
cheap, but it was much more reasonable than 




With a little volt-modding, courage, and a complete disregard for product warranties, you 
can tweak a GeForce 7900 GT to perform comparably to a much more expensive card. 



GPU Volt-Mod Area 



Memory Volt-Mod Area 



To volt-mod the 7900 GT's GPU and memory, you will focus your attention primarily on 
two distinct sections you will find on the back of the card. 




what flagship cards were commanding. Of 
course, it didn't take long to realize the 
GeForce 7900 GT had an abundance of 
untapped power lurking beneath its 
heatsinks. The GeForce 7900 GTX has the 
exact same GPU, yet it's clocked significantly 
higher than the GT's GPU. Simple over- 
clocking made up for much of the disparity, 
but where the GTX was commonly hitting 
GPU clock speeds approaching 700MHz, 
the GT sometimes struggled to hit 600MHz. 
Something was holding the GT back. 

It turns out that lower voltages supply the 
7900 GT's GPU (even its onboard memory) 
than the 7900 GTX's. By increasing the 
voltages to these key components, you can 
crank up the clock speeds much higher to 
enhance the card's performance. We volt- 
modded one of our own GeForce 7900 GTs 
to see how high it would go. We ended up 
unleashing a sub-$300 beast that can hold its 
own with some of today's most powerful 
and expensive cards. Here's how we did it. 

Tools & Disclaimers 

Although it may sound difficult or even 
downright scary, volt-modding a GeForce 
7900 GT is relatively easy. Additionally, if 
you change your mind midway through the 
process, it's reversible. To do the job right, 
you'll need a voltage meter, a sharp No. 2 
pencil, and a conductive ink pen (about 
$13). Some masking tape, cotton swabs, 
and isopropyl alcohol are also necessities. 
You'll use the masking tape to map out the 
trace that you'll need to draw to volt-mod 
the GPU, and the cotton swabs and alcohol 
will help clean up any mishaps. 

Before we get down to the nitty-gritty, 
know that volt-modding any component is a 
risky endeavor that could permanently dam- 
age the component. Also, you'll immediately 
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By penciling a single 
resistor, you can lower 
its resistance, which 
in turn increases the 
voltage that's supplied 
to the card's onboard 
memory. Lower the 
resistance too much, 
though, and the 
increased voltage 
could damage the card 



void any warranty covering the product. Use 
caution through every step of the process and 
don 't install your card if you think you've 
done any part of this mod incorrectly. 

Before you volt-mod the card, there are a 
couple steps to take to help ensure success. 
First, thoroughly clean the PCB to remove 
any dust and fingerprints. There have been 
some reports of users experiencing blank 
screens and intermittent instability after 
volt-modding a 7900 GT, which cleaning 
the card before and after modding resolved. 
The most important areas to clean are the 
upper and lower portions of the PCB 
toward the rear of the card. Also, clean your 
hands before performing these mods to 



<m* 




After penciling the resistor, power up the system 
and immediately check the memory voltage. If it's 
too high, shut the system down and wipe a bit of 
the graphite away from the resistor right away. 



minimize the inevitable dirt and oils you'll 
leave behind after handling the card. 

When the card is clean, reinstall it and 
measure the stock voltages being supplied to 
the GPU and memory. To do this, connect 
the voltmeter's black (common ground) lead 
to any metal part of your case and set the 
meter to check for DC voltages lower than 
10V (some meters will automatically detect 
the correct range). Then take the positive lead 
and probe two empty contacts on the 7900 
GT's PCB. To check the memory voltage, 
look for a circular contact labeled C535 to the 
right of a column of seven resistors near the 
card's corner and touch it with the meter's 
lead with the system powered on. You should 
get a reading of approximately 2 V. To check 
the GPU's voltage, look for a similar circular 
contact about 2.5 inches above the one 
labeled C535 near the card's top labeled 
Q5 1 1 . Probe that contact; you should get a 
reading of about 1.2V. If your card has differ- 
ent labels, we've highlighted several photos 
here that pinpoint the proper contacts. 

The "Pencil" Mod 

To increase the voltage to the 7900 GT's 
onboard memory, you need to apply a bit of 



graphite from a No. 2 pencil to the surface 
of a single resistor. The resistor should be 
labeled 01B; it's located just to the left of the 
C535 contact. Remove the card from your 
system, find this resistor, and draw lines 
back and forth over its surface. The more 
graphite you leave behind, the lower the 
resistance of the resistor will be. Lower resis- 
tance in this circuit will increase the voltage 
to the memory. After penciling the resistor, 
blow away any graphite dust left behind and 
reinstall the card. Power up the system and 
immediately check the memory voltage 
using the meter. For maximum overclocking 
the goal is about 2.25V. If you hit 2.3V or 
higher, power down your system right away, 
remove some of the graphite, and try again. 

Make The Connection 

Modding the 7900 GT's GPU voltage 
requires a bit more effort. At the card's top 
there are a handful of contacts you can con- 
nect in numerous configurations, depending 
on the desired voltage. You can connect two 
of the four contacts at the card's top (probably 
labeled D508 and D511) to an unlabeled pad 
about a half-inch to the left to alter the GPU 
voltage. To push voltages a bit higher, you can 
also connect a third unlabeled contact. 




Connecting a few contacts on the back of the 
7900 GT's PCB will alter the amount of voltage 
to the GPU. Stock cards supply 1 .2V to the 
GPU, but you can easily increase that to about 
1 .55V to enable higher frequencies. 



CPU /August 2006 33 



hard hat area pc modder 



T^W 



PL4V1 



D508 0! 



LS!E 



508 C! 




You can supply the GPU with a range of voltages 
from 1 .3 to 1 .55V, depending on how the contacts 
on the back of the card are connected. 

We've illustrated the contacts to use and 
what the trace should look like for GPU volt- 
ages ranging from 1.3 to 1.55V. As we weren't 
planning to change our card's cooler, we 
opted for an aggressive but not-over-the-top 
1.5 V and to use case fans to circulate plenty of 
air over the card. Note that increasing voltages 
also increases heat output, so you must dissi- 
pate that heat to ensure reliable operation. 

Use the masking tape to outline a path 
for your desired GPU voltage and draw the 
trace with the conductive ink pen between 
the necessary contacts and pad. Keep the 
trace neat and don't glob the ink on, as you 
don't want conductive ink bleeding onto 



Performance: Before & After The Mod 

^ o test the performance of our volt-modded GeForce 7900 GT, we ran a handful of popular 
1 benchmarks at a relatively high resolution with 4X antialiasing and 1 6X anisotropic filtering 
enabled concurrently. By cranking up the resolution and turning on image quality-enhancing 
features, our test system's performance was almost completely limited by the video card. 
Testing our modified card in a GPU-limited environment such as this clearly demonstrates the 
performance benefits the volt-mod offers and the ultra-high clock speeds it helped us achieve. 

We've also included several reference points to show where our modified 7900 GT's 
performance stands compared to its stock counterpart and more powerful cousin, the 
GeForce 7900 GTX. When perusing this performance data, remember that the GeForce 
7900 GTX has a 512MB frame buffer as opposed to the GT's 256MB. The GTX's larger 
frame buffer gives it a dock-for-dock performance advantage in some situations that the 
moderate increases in frequency won't overcome. 

Our volt-modded and overdocked GeForce 7900 GT was able to match the performance of 
a much more expensive GeForce 7900 GTX. Considering that we performed this mod with a 
minimal investment, we couldn't be more pleased with the results. To ensure the long-term 
stability and life of the card, we'll probably invest in a better GPU cooler and some RAMsinks in 
the future, but for now, perfectly stable 55.5%/21% GPU/memory overclocks will do just fine. 

Our test system included an AMD Athlon 64 FX-60 (2.6GHz x 2),1 GB of Corsair XMS 
PC3200 RAM (2 x 512MB), an Asus A8N32-SLI Deluxe (nForce 4 SLIxl 6 chipset), and a 
Western Digital 74GB 10,000rpm Raptor. The system ran on Windows XP Pro SP2 with 
DirectX 9.0c and ForceWare 84.17 drivers (VSync off). ▲ 




GeForce 7900 GT 

Stock 

450MHz/660MHz 


GeForce 7900 GT 
Stock and overdocked 
580MHz/780MHz 


GeForce 7900 GT 
Post-mod overdocked 
700MHz/800MHz 


REAR. v1 .04 

1,600x1,200 

(4XAA/16XAF) 


34 


42 


47 


Quake 4 v1 .0.5.2 

1,600x1,200 

(4XAA/16XAF) 


40.4 


49.6 


53.9 


FarCry v1 .33 
1,600x1,200 
(4XAA/16XAF) 


57.04 


69.27 


74.77 


3DMark06 Overall Score 

1,280x1,024 

(no AA or AF) 


4553 


5528 


6183 





traces or other contacts. If you make a mis- 
take, you can clean the ink with some cotton 
swabs and a bit of alcohol. After drawing the 
trace, install the card and immediately check 
the GPU voltage. If it's too high, shut down, 
clean the trace, and try again. 

The Overclock 

Once we hit our desired voltages, we used 
the Coolbits Registry hack to unlock the over- 
clocking tools incorporated into Nvidia's 
ForceWare drivers and cranked up our 7900 
GT's GPU and memory clock speeds until 
we saw artifacts on-screen. In the end, 
we took the card from its stock speeds of 



450MHz (GPU)/660MHz (memory) to a 
whopping 700MHz/800MHz, maxing out 
the memory slider. Before the mod, the same 
card could only reach 580MHz/780MHz via 
overclocking. We could have potentially gone 
higher had we used a third-party overclocking 
application and enhanced our card's cooling. 

Volt-modding and overclocking our 
7900 GT netted us 250MHz and 140MHz 
gains in GPU and memory clock speeds, 
respectively. Those are some serious increas- 
es, which resulted in some impressive 
improvements in performance. A 

by Marco Chiappetta 
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NexStar 

External Enclosure Series 




More to Store 



FOR 2.5"/3.5" HDD/5.25" DEVICE 



USB 1.1/2. 0/FIREWIRE/eSATA 



PLUG N' PLAY 



Store up to 500 GB 

/om i y i r 




music data 

*drive not included 



photo 



movie 



Form and functionality collide with style in the NexStar External Hard 
Drive Enclosure series. From the mirror-finish Nexstar 3 to the USB 
ports integrated NexStar GX, the NexStar accommodate wide range of 
needs. Convenient storage, stylish design, SMART active/passive 
cooling system, and USB hub integration, NexStar optimize your 
storage device. Vantec's NexStar series is your ideal choice to take your 
2.5'and 3,5' hard drive or DVD burner on the go! 
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For more information on complete product line please go to http://vai1teCUSa.COm/produCt-StOrage.html 

Copyright © 2006 Vantec Thermal Technologies. All Rights Reserved. All Registered Trademarks Belong To Their Respective Companies. 






Tribal Eclipse — Color Us Impressed \ % * «? 

We've seen mod submissions that run the gamut of PC modeling. Some modders add little more 
than fancy cable management to their computers, while others design rigs that don't even resemble 
PCs. Many submissions favor form over function and make upgrading difficult. Ton "SuAsDu" 
Khowdee, an IT manager from Southern California, took a different tack in creating Tribal Eclipse, a func- 
tional but attractive rig that features some great gaming guts: It's also his main home-use computer. 

Believe it or not, Khowdee has only been modding for two years. "Working with computers for so long, I 
have a gained a good deal of experience with building and fixing PCs," says Khowdee. "What makes case mod- 
ding so exciting for me is that I have no practical or professional experience in this area, other than 

with the actual computer parts. So most everything I learned about case modding is from 
reading online and learning from other modders." 

Khowdee employed some standard modding equipment to turn a 
Cooler Master Centurion 5 PC case into the Tribal Eclipse. He cut 
the flowing tribal designs with a Dremel and applied the system's 
heat-sensitive paint with a pressure gun. Despite the PC's detailed 
mods — which include doors that swing upward and an extendable 
front-panel display — SuAsDu says he spent only three months 
working on the system at nights and on weekends in his garage. 

Of the Tribal Eclipse's many cool features, the paint job really 
stands out. "Since the candy apple red is a clear-red paint, when 
you look at the case when it is cold, the case looks like a deep 
blood-red color," Khowdee says. "As the case warms up, the black 
middle coat will start changing to white. As the Eclipse [paint 
additive] changes to white, the case starts changing color to a 
light candy apple red." Now that's an attention getter. A 




by Joshua Gulick 



Rivets hold the nameplates 
to either side panel. "The 
nameplate was designed on 
the computer and cut using 
a flatbed 2D CNC machine," 
says Khowdee. 






The rig has a transparent red ceiling 
that provides all the colored light 
the case needs. The case doesn't 
have any cold-cathode lights. 



Masking tape covers the entire top panel, 
which is awaiting Dremel surgery. "Since the 
top panel is made of steel, I had to score the 
entire design a couple of times before the 
Dremel cut completely through," says Khowdee. 





Khowdee snapped this shot of the mobo 
tray's cutout before installing the system's 
components, otherwise the light shining 
through wouldn't be visible. 



Khowdee used four paint layers to create the 
Tribal Eclipse's unique coloring. He started with 
gray primer and then applied a white base coat. 
Next, he used Alsa Corp.'s Eclipse heat-sensitive 
additive and followed it with a coat of red paint. 




A Sony PlayStation One LCD lives on 
in the Tribal Eclipse's front panel. It 
displays visualizations for music, as 
well as computer health-related statistics. 




Give Us 
Your Mod 



T 



Have a computer mod that will bring tears to our 
eyes? Email photos and a description to 

madreadermod@cpumag.com . If we include your 

system in our "Mad Reader Mod" section, we'll 
send you a $1 ,500 Newegg.com gift certificate 
and a one-year subscription to CPU. 
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Get informed answers to your advanced technical 

questions from CPU. Send your questions along with a 

phone and/or fax number, so we can call you if 

necessary, to q8a@cpumag.com. Please include all 

pertinent system information, 



u 



The first thing 



you'll want to 



consider is frame 



buffer size if you're 



going to crank 



resolutions beyond 



1,600x1,200 



» 



Each month we dig deep into the mailbag here at CPU in an effort 
to answer your most pressing technical questions. Want some advice 
on your next purchase or upgrade? Have a ghost in your machine? 
Are BSODs making your life miserable? CPU 's "Advanced Q&A 
Corner" is here for you. 

C.F. asked: I recently switched to what was supposed to be a 
super-fast fiber optic-to-home service that has 15Mbps upstream and 
2Mbps downstream speeds. I used to have a basic DSL connection 
that had 3Mbps upstream and 768Kbps downstream speeds. When I 
talked to the ISP, the salesperson said the fiber optic connection 
would be up to five times faster than DSL but it would only cost 
about $20 more a month. I thought this was a good deal and made 
the switch; however, now I think I'm just wasting my money. The new 
fiber optic service doesn't seem any faster, so I'm wondering if there's 
something I need to do to my PC to speed things up? I called the ISP's 
technical support line and didn't get any pointers. The company also 
said my connection was functioning perfectly. What's the deal here? I 
only use the Internet to get news and do research for investments. 
Should I have stuck with DSL and saved my money? 

Al We understand why you feel like you're wasting money, but 
it's very likely that your connection is actually much "faster" 
than it used to be. We've had some experience with DSL and 
fiber optic-to-home services ourselves and can say with some 
conviction that the direct fiber connection was vastly superior 
for our needs. Your problem is probably the result of the way 
you use the Internet. If you spend the majority of your time 
online browsing from site to site, and you're not downloading 
or uploading files on a regular basis, the increased bandwidth 
the direct fiber connection offers is probably not playing much 
of a role in your online experience. A Web site's connection to 
the Internet, and not your pipe, potentially limits the speed at 
which you can download data from it. If you go to a heavily 
trafficked site and its server can only feed your system with a 
fraction of the data it's capable of receiving because the site's 
servers and connection are being taxed, the fastest broadband 
connection in the world still isn't going to help you. 

If you want to see how fast your connection actually is, try 
some of the speed tests available at BroadbandReports.com. The 
site has tools that let you test the speed of your connection, and 
it also maintains a database of speeds reported by others. If the 
speed tests don't convince you that your connection is faster, try 
downloading and uploading files while simultaneously browsing 
your favorite list of sites. The more you tax the connection, the 
more likely you'll perceive the bandwidth benefits it offers. 
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Jimmy B asked: I'm going to set up a new workstation that will 
also serve as a gaming rig. I'm a CAE professional and I need a fair 
amount of rendering horsepower, as well as fast reliable fault-tolerant 
storage. I know what my graphics setup will look like, but I'm torn a bit 
on storage. I'm thinking of going with a RAID 5 setup with maybe three 
Western Digital WD1500 Raptor 150GB drives. These drives are SATA 
150, support NCQ, and have large 16MB cache buffers. The other 
option is a set of 500GB Hitachi drives at 7,200rpm with 1 6MB of cache 
onboard, but they're 3Gbps SATA drives. I don't really need that much 
storage. The 300GB or so that the WD drives will give me in the array 
will be fine. I have another server where I store my projects. Also, the 
Hitachi drives are slightly more expensive. I just want the fastest drives I 
can get that are also the most reliable. What do you recommend? 

Al As the saying goes, Jim, trust your instincts. Those WD 1500 
drives are what we'd recommend, as well. First, they are easily 
the fastest standard SATA drives you could go with at the 
moment. Although there are other options in SCSI drives with 
15,000rpm spindle speeds, the 10,000rpm WD Raptors have a 
long legacy of blistering transfer rates regardless of what SATA 
interface you're running. The new 3Gbps SATA standard 
allows for two times SATA 150's peak burst throughput over its 
interface; however, no hard drive on the planet is capable of sat- 
urating even the SATA 150 interface currently. What you 
seemed to be concerned most with, and what you'll benefit 
more from is "sustained" bandwidth. Those Hitachi drives are 
no slouches with their 16MB cache buffer, but the WD 1500 
Raptor spins at 10,000rpm compared to the Hitachi spinning 
at 7,200rpm. The faster your spindle speed, in general, the 
faster your sustained transfer rate will be. Western Digital 
essentially takes the base hard drive design from its line of 
10,000rpm SCSI drives and repurposes it for SATA with the 
Raptor line. Because WD designs SCSI drives with enterprise 
storage class installations in mind, where RAID is the mainstay, 
the Raptors also make for excellent SATA-based RAID setups. 
In fact, WD incorporates technologies such as RAFF (rotary 
acceleration feed forward), which optimizes operation and per- 
formance when you use the drives in vibration-prone, multi- 
drive systems such as rackmounted servers or network storage. 
RAFF is a method of sensing RV (rotational vibration) of other 
drives in a multidrive installation and then compensating for it, 
controlling drive head position and keeping within a safe toler- 
ance during read and write operations. This supposedly can 
increase performance significantly, avoiding costly retry efforts 
where the drive head is ever so slightly bumped off a track, 
resulting in performance degradation. 

Because your overall goals are performance and reliability, 
we'd say splurge a bit on the Raptor drives; although, admit- 
tedly their Gigs per dollar ratio aren't nearly as good as those 
500GB Hitachi drives' ratios. In a RAID 5 setup, though, 
you're going to want that extra throughput, especially on 
writes where parity checks are going to eat up IOPs a bit. 

Nick C asked: A friend of mine sent me a link to download a huge 
ZIP file containing BIN and CUE image files for a disc that I wanted to 



burn. When I extracted the files, they were a combined total of about 
950MB. I tried to use Nero to burn the images to a DVD, but the pro- 
gram gave me an error message that said the files were created in a 
format that I needed to burn onto a CD. When I put a CD in the drive, 
however, I got another error message that said the disc didn't have 
enough free space. I tried looking online for information on how to do 
this, but every time I searched for BIN and CUE files, half of the sites 
that came up were BitTorrent or Warez sites. What can I do with these 
files? Is there a special setting in Nero that I have to change? 

Al There are actually a couple of different ways to work 
around this problem. The person who made the original image 
files that you downloaded probably created them from files 
and folders that were on his hard drive. If he didn't pay atten- 
tion to the size of the files and created the image with a CD's 
attributes, Nero and many other CD/DVD burning applica- 
tions will generate an error message such as the one you 
describe. And if the image file contains more data than you can 
fit on a CD (even with over-burning), that's obviously going to 
cause another error, as well. 

If you don't need an actual hard copy of the disc, one of the 
easiest things you can do to access the data is use a virtual 
CD/DVD-ROM drive emulator to mount the image file. 
There are a number of utilities available online that will do the 
job nicely. DAEMON Tools ( www.daemorvtools.ee ), for 
example, can mount the CUE and BIN files in a virtual 
CD/DVD-ROM drive that appears as if it was an actual drive 
to the OS. With the disc image mounted you'll be able to 
access all of the files in the image just like you had burned a 
disc and inserted it into an actual optical drive. 
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Utilities such as EZB Systems' UltralSO can edit and extract files from a 
number of standard disc image formats. 



Another useful utility that would solve your problem is 
UltralSO from EZBSystems.com (free trial available for down- 
load; $29.95 full version). UltralSO is an ISO CD/DVD 
image file creation, editing, conversion tool that can directly 
edit the image file you download and extract files and folders 
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from it. With UltralSO you could convert the existing file to a 
format that Nero can burn to a DVD, or you could drag all of 
the files out of the images into a folder on your hard drive and 
burn the files from there. 

Dante asked: I bought a new Dell UltraSharp 2405FPW 24-inch 
LCD monitor, and the thing is gorgeous. Its native resolution is 1,920 x 
1,200, but it does scale fairly well at some lower resolutions without 
too much blurring. I currently own an ATI Radeon X800 XL card, but 
I'm going to upgrade my graphics soon, moving to something that can 
handle high-resolution gaming. Money is no object to a certain extent; 
I just want the best bang for my buck. I'm running a Pentium EE 965 
on an Asus P5WD2-E motherboard. It's a great setup, but Nvidia SLI 
isn't an option for me. What's the best, single graphics card for my 
needs? I've been playing a lot of Oblivion lately, and I'd love to turn 
on at least 2XAA and run it at 1,920 x 1,200. 

Al You certainly need to pair that new Dell display up with 
the latest generation graphics card and play Oblivion, and with 
the usage model you describe, we'd say that card should be an 
ATI Radeon XI 900 XTX. Beyond the fact that you're a cur- 
rent ATI user, here's why we recommend it. 

The first thing you'll want to consider is frame buffer size if 
you're going to crank resolutions beyond 1,600 x 1,200 and 
also run AA in a gaming environment. At 1,920 x 1,200 resolu- 
tion with 2XAA or 4XAA enabled frame rates are going to scale 
much better for you if you have a 512MB graphics card. In the 
past 256MB was more than enough memory for the average 
user, even at 1,600 x 1,200 with 4XAA. However, now that 
widescreen LCDs have become more prevalent, desktop and 
gaming resolutions are pushing higher and higher. Running at 
the 2405FPWs native res of 1,920 x 1,200 with 4XAA 
enabled you'll consume a lot of your onboard frame 
buffer memory just for AA. That also doesn't 
take into account the high-resolution tex- 
tures games such as Oblivion that load 
up on your graphics subsystem. At 
high res with AA enabled, you 
need plenty of frame 
buffer memory to 
keep that GPU well 
fed and running as 
fast as it can. 



Another reason to opt for the Radeon XI 900 XTX is the 
more common use of HDR lighting in next-generation game 
engines today. ATI currently is the only graphics vendor that 
has hardware support for HDR and AA running simultaneous- 
ly. There aren't that many games available yet that support this 
mode, but ATI recently released a beta driver with an integrat- 
ed patch, called The Chuck Patch, that allows HDR and AA to 
run together. (ATI's SuperAA modes don't support HDR, 
instead they support standard 2X, 4X, and 6XAA.) Word has it 
that ATI carried the patch over to recent ATI Catalyst driver 
releases, as well. Finally, if you're interested in getting extreme- 
ly smooth frame rates, along with 4XAA and HDR at 1,920 x 
1,200, you might consider adding another XI 900 XTX in ATI 
CrossFire mode because Intel chipsets now support CrossFire. 
Another option is Nvidia's recently launched GeForce 7950 
GX2, which allows two GeForce 7900 GPUs to run in SLI 
mode on a single card and in a single PCI Express graphics 
slot. Just check Nvidia's motherboard compatibility list to see 
if it supports your model. {NOTE: This new multi-GPU Nvidia 
card runs on Intel chipset-based boards, as well.) A 

by Dave Altavilla and Marco Chiappetta, 
the experts over at HotHardware.com 




ATI's Radeon XI 900 XTX has 512MB of frame buffer 
memory onboard that lets you play at high resolutions such as 
1,920 x 1,200 and still enable AA for excellent image quality. 
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GIGABYTE S-series Socket AM2 Motherboards 



GA-M59SLI-S5 
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GA-M59SLI-S5 

NVIDIA® nForce™ 590 SLI™ Chipset 




■ Supports Dual Channel DDRII800 
memory architecture 

« Enables NVIDIA SLI™ technology with two 
full-bandwidth PCI-E X16 slots 
i Integrated Dual Gigabit Ethernet solution 

■ Integrated T.I. IEEE 1394 Fire Wire interface 
* Features 8-channel High Definition Audio 
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GA-M57SLI-S4 

NVIDIA® nForce™ 570 SLI™ Chipset 



• AMD Athlon™ 64 X2/ Athlon™ 64 socket AM2 platform 

• Supports Dual Channel DDRII800 memory architecture 
» NVIDIA SLI Multi-GPU function for extreme 

graphics performance 
► Integrated Gigabit Ethernet solution 
» Integrated T.I. IEEE13P' r ■' J 
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Learn more about S-series Socket AM2 Motherboards at www.gigabyte-usa.com 
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Zfone 



e Man In The Middle 



When you make a telephone 
call, you might take some pre- 
cautions to prevent eavesdrop- 
ping, such as looking around the room to 
make sure no one else is listening to 



your discussion. What if the eavesdrop- 
per isn't in the room, but rather listening 
on the line? 

With the recent growth of VoIP calls, 
the potential problem of eavesdroppers 
intercepting the packets as they travel across 
the Internet is growing. Fortunately, you 
can protect digital data traveling across the 
Internet by using encryption. You can do 
just that with the help of Phil Zimmer- 
mann's new software that handles the 
encryption for VoIP calls: Zfone. Zimmer- 
mann introduced his idea of Zfone in July 
2005 at Defcon 13, and a Windows beta 



version recent 



became availabli 



A Brief Introduction To Zfone 

Zfone's primary task is to eliminate 
MITM (man-in-the-middle) attacks. 
(See the "Man-In-The-Middle Attack" 
sidebar for more information.) But 
Zfone also simplifies the process of 
encrypting VoIP calls. Zfone doesn't 
involve setting up a central CA (certifi- 
cate authority), which makes the overall 
process easier because using a third-party 
CA would limit the process to those that 
could afford it (primarily businesses). 
Zimmermann says making a phone call, 
even an encrypted VoIP call, should be 
as straightforward as possible. 



nside Zfone 



Zfone doesn't run as part of the VoIP client and doesn't encrypt 
the SIP (Session Initiation Protocol) channel that starts and 
ends the call. Instead, Zfone runs by encrypting the RTP stream 

Diffie-Hellman Key Exchange 



Alice's 
Private 



Alice's 
Public 
© Key Key Q 




(Real-time Transport Protocol) using a protocol called ZRTP. 

ZRTP uses a 256-bit AES cipher, similar to what SRTP (Secure 
RTP) uses, in which to generate the call. Furthermore, it doesn't use 
a PKI (public key infrastructure) that many security components, 
including PGP, use. Because it doesn't rely on PKI, ZRTP should be 
easier to implement than PGP. ZRTP uses a Diffie-Hellman key 
exchange to create a SAS (Short Authentication String), sometimes 
called a shared secret or a verification code. Using a peer-to-peer 
model, ZRTP performs the key agreement. 

In the Diffie-Hellman key exchange, each person's private key 
(1 ) generates a public key (2) that they can share with the other 
person (3). The Diffie-Hellman protocol then uses a mathematical 
formula along with the two keys to generate the unique shared 
secret for each person (4). As long as a third party doesn't inter- 
cept or alter the data, the shared secret results will be identical. 

Diffie-Hellman lets the shared hash take place between two par- 
ties that haven't necessarily had previous communications or 
knowledge of each other. The Diffie-Hellman key exchange also 
can take place without the need to set up a secure channel first. 
ZRTP makes use of a 3,000-bit key exchange. 

Once the parties complete the call, ZRTP destroys any keys that 
were used to establish the channel and the call. ▲ 



PKI uses a public key and a private key to encrypt and decrypt data. The 
two keys are mathematically related. However, PKI needs a third party to 
verify the authenticity of the public keys, which would introduce an 
undesirable and complex layer to the process of making a VoIP call. ▲ 




The sender uses 
the recipient's 
public key (blue) 
to encrypt the 
message. 
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As the encrypted 
message travels 
across the 
Internet, no one 
can read it. 
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3. When the recipient 
receives the message, he 
uses his private key (red) 
to decrypt the message. 
Only the recipient's 
private key can decrypt 
the encoded message. 



Zfone is a completely self-contained 
software package. There's no need for 
the hardware or network vendors 
involved in VoIP calls to change their 
configurations to work with Zfone. 
Another benefit of Zfone: If one user 
in the call isn't set up to use Zfone, 



the Zfone software won't become 
involved in the call; it steers clear, let- 



ting the call take 



tion and no interference 



no encryp- 



There are beta versions of Zfone 
available on Zimmermann's Web site 
( www.philzimmermann.com/EN/zfone ). 



The recently released Windows XP ver- 
sion of the software has joined previous- 
ly available versions for Mac OS X and 
Linux. Zfone works with VoIP clients 
that use the SIP protocol. A 

by Kyle Schurman 



Using Zfone 



When you make a VoIP call, Zfone encrypts the data 
using basic encryption algorithms. As part of the encryp- 
tion, Zfone displays the same two three-character SASes 
for both the recipient and the sender. If the SASes match, 
the data is secure. You must manually read the SASes to 
the person on the other end of the call. 
. If the SASes don't match, someone has altered the 
data en route, which potentially means a hacker has 
intercepted the data. 

If you forget to check the SASes one time, you can 
check them the next time. As long as they still match, 
each call you've made since the last time you checked 
the SASes wasn't compromised. 
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One final note about Zfone: It isn't designed to authenticate 
the identity of the person on the other end. You must per- 
form this authentication using the same techniques you'd 
use with any telephone call. For example, when you call a 
business and you don't reach the owner immediately, you 
use your authentication techniques to determine that her 
secretary answered the phone. You then take steps to 
attempt to ensure the business owner takes the phone. 



When using Zfone with a VoIP call, you should use common 
sense to make sure your phone conversation is with the cor- 
rect person; just as you would with any telephone call. As 
Zimmermann says when describing why Zfone doesn't need 
individual authentication, "that's just how phones work." 

You take care of ensuring the second party on the line is the 
correct person. Zfone takes care of ensuring there's no third 
party on the line. ▲ 



Man-ln-The-Middle Attack 



During an MITM attack, a hacker sits in the middle of a legitimate 
communication between two people. The hacker doesn't reveal 
his position, instead intercepting portions of the communication 
from both people. Eventually, the hacker could use the stolen 
information to trick both people into believing they're dealing 
with the legitimate individual, thereby potentially 
gaining even more sensitive information. However, 
N* most MITM attacks usually 

involve manipulating the 



Server 



messages. 



B 





Attacker 



0- Client 



Protecting against MITM attacks can involve implementing 
stronger mutual authentication between the two rightful people 
(which essentially means each person can trust the identity of the 
other). Or it can involve encrypting the data involved in the commu- 
nications, letting each person involved verify that the data hasn't 
been intercepted. The latter type of protection, which Zfone uses, 
doesn't protect the data itself, but it lets the people involved know 
whether their communication potentially has been compromised. 
An MITM attack can involve anything from simple eaves- 
dropping on a call to actually changing the communications. 
During eavesdropping the recipient of the message can hear 
the message at the same time as the hacker. In another type 
of MITM attack, the hacker intercepts the message and then 
decides whether to pass the message as is, alter the mes- 
sage, or block the message. The recipient has no knowledge 
of the original message; he only receives what the hacker 
decides to send him. ▲ 
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he promise of improved perfor- 
mance and speed from the next 
generation of Wi-Fi, 802.1 In, 
eventually should be an incredible benefit 
to home and business wireless network 
users. The speed of 802.1 In will make 
current wireless networking standards 
seem as though they're working through 
a strong headwind. 802.1 In will be key 
in developing home networks, such as 
allowing for the sharing of high-def files 
among components on the network. 

There's much to like about 802.1 In, 
other than one problem: the IEEE (Insti- 
tute of Electrical and Electronics Engineers) 
may not ratify the final specification until 
the second half of 2007. Until then, those 
wanting 802.1 In have two choices: 1) Wait 
2) Purchase "prestandard" equipment, gain 
some of the benefits of 802.1 In now, and 



hope that the hardware will still work with 
the final standard. 

It's your standard risk-reward question: 
Is the risk of whether the new technology 
will work as expected in the future worth 
the reward of spending money on it now? 



802.11n Core Technology 

The 802.1 In standard should provide 
better reliability and range along with larger 



bandwidths, thanks to the use of MIMO 
technology. MIMO (Multiple Input/Mul- 
tiple Output) is a vital part of the improve- 
ments that will be available through 
802.1 In. (See the "How MIMO Works" 
sidebar.) Implementation of MIMO tech- 
nology should alleviate some of the prob- 
lems often found with wireless networking, 
including signal fade, interference, and lim- 
itations with the available spectrum. It will 



History Of 802.11 Wireless Network Specifications 



Specification 


Approval date 


Max data rate 


Channel width 


Number of streams 


802.11a 


July 1999 


54Mbps 


20MHz 


1 


802.11b 


July 1999 


11Mbps 


20MHz 


1 


802.11g 


June 2003 


54Mbps 


20MHz 


1 


802.1 1n 


N/A 


100 to 600Mbps 


to 40MHz 


1 to 4 



Source: Broadcom 



How MIMO Works 



Wireless networking systems that use MIMO (Multiple Input/ 
Multiple Output) deliver two or more times the data rate per 
channel than wireless systems that don't use MIMO. 

1. MIMO divides the data stream from the DSP (digital signal 
processor) into multiple, unique streams (signified by yel- 
low and red here). 

2. The unique data streams (two, in this example) then trans- 
mit at the same time using the same frequency through 
their own radio antenna. 



3. At the receiver each radio antenna receives a combination of 
the data streams. MIMO algorithms determine how the 
streams should be sorted among each radio antenna. 

4. Finally, the DSP combines all of the signals, re-creating the 
original data stream. 

By having the radio antenna work in combination, MIMO 
systems can greatly increase the data throughput sent across 
the wireless network. ▲ 




Source: Airgo Networks 
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802.11 n & Aggregation 



Aggregation lets the 802.1 1n standard reduce overhead and improve overall 
transmission speeds. In wireless networking each data frame must include 
information about the frame, often called overhead. Regardless of the size 
of the data, the data frame requires a certain amount of it for the overhead. 
You could have some data frames going across your network that require 
more time to send the overhead data than the actual desired data. 

Within the 802.1 1 n specification, the network can combine several 
data frames, making them appear as one, which requires only one over- 
head. This feature lets the 802.1 1 n wireless network improve the data- 
to-overhead ratio and send information more efficiently than previous 
wireless networking standards. ▲ 



Large data frame 



Small data frame 



Draft 802.11 n with aggregation 



Overhead 



Overhead 



Overhead 



(Several small data frames) 



help prevent "dead spots" within home or 
business environments that often occur 
with today's wireless standards. 

MIMO technology also will allow 
a 40MHz bandwidth for 802.1 In vs. 
the 20MHz bandwidth 802.1 lg and 
802.11b use. However 802.1 In will 
draw on the same technology, called 
OFDM (orthogonal frequency division 
multiplexing), that 802.1 lg uses to 
improve performance and will be back- 
ward compatible with previous 802.11 
wireless technologies. 



Competing Standards 



Many of the industry's top companies 
supported several groups that began the 
original work on the 802.1 In standard. 
The groups, along with a few individual 
companies, offered numerous propos- 
als regarding the specifics of 802.1 In. 
TGn Sync and WWiSE, however, soon 
emerged as the leading contenders to 
develop the final 802.1 In standard. 

TGn Sync's initial supporters list 
included Intel, Atheros, Agere, Cisco, 
Infineon, Mitsubishi, Nortel, Panasonic, 



Philips, Qualcomm, Samsung, Sanyo, 
Sony, and Toshiba. 

WWiSE received the backing of Texas 
Instruments, Airgo Networks, Bermai, 
Broadcom, Conexant, and STMicroelec- 
tronics. Motorola also joined the WWiSE 
camp after its own 802.1 In proposal 
failed to garner enough support, and 
Nokia later switched from supporting 
TGn Sync to WWiSE. 

The proposals from both groups were 
similar: Use MIMO as the base technology. 
Both proposals also supported backward 



MIMO vs. Smart Antennas 



Smart antenna schemes attempt to use multiple antennas 
on the transmitter or receiver to improve reliability and 
range. However, those designs don't split the signal like 
MIMO does, meaning the throughput doesn't increase. 



Beamforming. Two transmitter antennas send the same 

signal, letting the receiver capture the best signal. Transmitter 



Diversity. Two receiver antennas pick up the same 
signal, letting the receiver capture the best signal. 



MIMO. By using multiple transmitter antennas and multi- 
ple receiver antennas, MIMO technology can send multi- 
ple, unique signals (red and blue) over the same channel, 
which improves efficiency and throughput. 




Receiver 




Transmitter 2 



Receiver 2 



Sources: Airgo Networks, Datacomm Research 
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compatibility with older wireless network- 
ing standards. However, neither group's 
proposal individually received enough sup- 
port in the IEEE voting in early 2005 to 
find a clear-cut leader. 



Speed Up The Network With 802.11 n 



Coming Together 

After more than a year of jockeying for 
position and adding various companies in 
each camp, TGn Sync and WWiSE even- 
tually chose to work together. The two 
groups formed the JP (Joint Proposal) 
team and submitted a combined plan in 
the second half 2005 to the IEEE. 

But that proposal hit a slight bump in 
the road when Intel, Atheros, Broad- 
com, and Marvell chose to form a break- 
away group called EWC (Enhanced 
Wireless Consortium), which planned 
to bypass the IEEE to form a standard 
more quickly. Leading Wi-Fi equip- 
ment makers and consumer electronics 
leaders, including 3Com, Apple, Buf- 
falo, Cisco, D-Link, Lenovo, Linksys, 



As wireless home net- 
works evolve to incorpo- 
rate more video and other 802.11n 
large multimedia files, 
such as transferring a 
recorded TV show to a mA ^ 

PMP, more bandwidth is 
a must. The 802.11 n stan- 
dard will be able to deliver 802 - 11b 
the needed bandwidth for 
these processes. 



44 




The amount of time different 
Seconds 802 - 1 1 standards need to transfer 
a 30-minute, high-def video file 
(under ideal network conditions). 
10 Minutes 



42 Minutes 




Netgear, Sony, Symbol, Toshiba, and 
US Robotics, also joined EWC. EWC 
announced plans to boost Wi-Fi trans- 
mission speeds to 600Mbps in short 
order, which was even more than the 
100 to 150Mbps intended with the 
802.1 In standard. 

After meetings late in 2005, though, 
those companies in the EWC decided 



to work with the JP team within the 
IEEE 802.1 In framework toward a sin- 
gle proposal. The JP team decided to 
adopt the majority of the EWC specifi- 
cation for submission to the IEEE in 
January 2006. 



Make Wireless Work Better 



Three components— range, reliability, and speed— help determine the quality of a wire- 
less network link. Although today's wireless standards call for a maximum throughput 
speed of 54Mbps, actual network configurations rarely reach that speed. In traditional 
networks (that don't use MIM0), each of the three components strongly affects the oth- 
ers; for example, manufacturers have to reduce range and reliability to increase a net- 
work's speed, reduce speed and range to increase reliability, and so forth. 

With MIM0, though, all three components can increase at the same time. MIM0 takes 
advantage of the multiple paths a wireless signal natu- 
rally takes. A traditional radio signal (especially inside 
the home) bounces off objects and takes multiple 
paths, some of which arrive at different times at the 
receiver. This process causes interference problems 
for a traditional radio system; the system often sees 
the multiple paths as "blurred" or "weakened" because 
they're carrying the same data (as shown below) and 
interfering with one another. This problem also shrinks 
the coverage area of the network. 

However, a MIM0 system splits its signal to take 
advantage of this natural effect. With each multiple path carrying a unique signal, 
which helps overcome interference, the overall signal carries more data. Also, the 
antennas using MIM0 technology work together to find the clearest data path. 

MIM0 delivers greater spectral efficiency than a traditional radio signal, which 
increases range, reliability, and speed, all simultaneously. ▲ 



Spectral efficiency 

units of information 

per unit of time per unit 

of bandwidth 

bits of data per 
second per Hertz 



vwv\ 



Prestandard Products 

Within a few weeks of the decision to 
send the EWC specification to the IEEE, 
companies were already testing 802.1 In 
products. These types of prestandard prod- 
uct releases have become more common in 
recent years for several technologies. Such 
products are built to the specification as 
it is submitted to the governing body (in 
this case the IEEE). However it sometimes 
means the prestandard product appears a 
year or more before the governing body 
ratifies the standard. 

Many prestandard 802.1 In products 
began to appear on the market in the 
first quarter of 2006. (MIMO-based 
products actually have been around for a 
couple of years but only focus on using 
MIMO technology and don't necessarily 
involve other aspects of 802.1 In.) Ob- 
viously such products give users the ben- 
efits of the new standard immediately, 
and most work with all existing 802.11 
wireless standards. 

Prestandard 802.1 In products may 
carry some risk to the user, though. 
Without a ratified standard to work 
from, hardware from one manufacturer 
might not work at top efficiency or with 
another manufacturer's hardware. It's 
also possible that some hardware 
designed for use with the 802.1 In draft 



Sources: Airgo Networks, Datacomm Research 



46 August 2006 / www.computerpoweruser.com 



hard hat area white paper 



standard will interfere with any hard- 
ware using the 2.4GHz wireless band. 

If the standard undergoes any kind of 
changes before ratification, it's possible the 
prestandard equipment won't work with 
the hardware that's certified to use the 
standard. In some cases, the users can later 
upgrade the prestandard hardware with 
firmware, but the reworked hardware still 
might not have all of the top-end benefits 
and features that the post-standard equip- 
ment will have. In other cases, users may 
not be able to upgrade the prestandard 
equipment with firmware at all. 

The other potential problem involved 
with 802.1 In prestandard product 



concerns the standard itself. When the 
standard was up for vote from the IEEE 
in April/May 2006, it reportedly received 
an extremely large number of comments 
from IEEE members-about six times as 
many comments as standards typically 
receive — meaning there were plenty of 
IEEE members questioning some aspects 
of the initial standard. Less than 50% of 
the membership voted to adopt the stan- 
dard in its initial form. Any specification 
submitted to the IEEE engineers eventu- 
ally must receive a 75% supermajority of 
favorable votes for adoption. 

What the large number of comments 
probably meant is that the final standard 



may not appear for at least another 12 to 
18 months, as it may need to undergo 
some significant changes before ratification. 
Ultimately each user will need to 
decide whether the potential benefits of 
prestandard 802.1 In products are worth 
the potential risk down the road. The 
improved wireless networking speed and 
reliability of these products are definitely 
tempting, and with big-name companies 
offering the prestandard hardware, the 
temptation may be too difficult to ignore 
for many people. 

by Kyle Schurman 



Prestandard Products 



Here are some examples of recenth 



i 

--« D-Link 




RangeBooster N 650 Router (DIR-635); $159.99 
RangeBooster N 650 Desktop Adapter (DWA-547); $119.99 
RangeBooster N 650 Notebook Adapter (DWA-645); $99.99 



Belkin L 

Wireless Pre-N Router (F5D8230-4); $99.99 

Wireless Pre-N Desktop Network Card (F5D8000); $89.99 

Wireless Pre-N Notebook Network Card (F5D8010); $89.99 





RangeMax Next Wireless Router (WNR834B); $169.99 

RangeMax Next Wireless Notebook Adapter (WN51 1 B); $1 29.99 

RangeMax Next Wireless Router Gigabit Edition (WNR854T); $21 4.99 

RangeMax Next Wireless Notebook Adapter Gigabit Edition (WN511T); $59.99 



Linksys 

Wireless-N Broadband Router (WRT300N); $149.99 
Wireless-N Notebook Adapter (WPC300N); $119.99 




J L 
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istorian Howard 

Zinn once wrote, 

You can't stand still 



on a moving train — 
meaning you can't expect 
le progress of things to 
wait around on you. That 
seems to go double for keeping up with the way PC technology 
grows and evolves. 

AMD is one company that has not only done a lot of keeping 
up but also a lot of pushing the envelope, too. Among other 
things, it brought affordable 64-bit processing power to the 
desktop with its AMD64 line back when Intel was still over- 
charging for the luxury of using the 64-bit Itanium in servers. 
Now AMD is taking another step forward with the newest itera- 
tion of its processor line, the Socket AM2 series. Admittedly, the 
AM2 is more evolutionary than revolutionary, but it's a solid 
incremental move for a company that's proven to be both a 
competitor and an innovator. 

Socket To Us 

AMD has traditionally distinguished its different processor 
lines by referring to the socket type, and each socket is built to 
address different needs in the marketplace. For example, AMD 
created the Socket 940, which accepts the Opteron processor, 
for server motherboards, and it only works with registered ECC 
memory, sacrificing some speed for the sake of accuracy. 
Compare this to AMD's Socket 939, which uses the Athlon 64 
processor, works with DDR SDRAM and is optimized for 
speed, so it's best suited for gaming and other high-end desktop 
applications. (The lowest end of AMD's current socket lineup is 
Socket 754, which runs the Athlon 64 and Sempron CPUs.) 

The projected lifetime for each socket also figures into its 
application. Socket 940 should be supported up to five years 
from now, as servers and high-end workstations tend to not be 
cycled out that quickly. Socket 939, however, is a consumer- 
level item with a correspondingly shorter lifespan. That means, 
you guessed it, AM2 is about to replace the 939s. 

The first difference between the AM2 and its 939/940 
cousins is the way it looks. The die package, or the processor 
itself, and the pinout, or the pins that connect to the socket it 



plugs into, are almost exactly the same as the die and pinout on 
the 940. That said, the socket isn't backward-compatible; the 
socket is for AM2-type processors only. Consequently, the pin 
configuration is slightly different; it's keyed to not accept any- 
thing other than an AM2-compatible processor. (Even though 
AMD now has a 65nm-manufacturing process in its plants, the 
AM2s are built using the existing 90nm system.) 

As of now, many of AMD's processors are available for 
AM2 — 28 as of this writing, including the low-end Sempron 
line. That doesn't even include the AM2 Opteron for servers 
and workstations and the mobile edition of the AM2. (See the 
"All In The Family" sidebar for a breakdown of all the proces- 
sors in the AM2 line.) 




Socket AM2 (below) 
strongly resembles its 
immediate predecessor, 
Socket 940 (left), in that 
it has the same number 
of pins and is the same 
size. However, Socket 
AM2 isn't keyed to 
accept anything except 
AM2 processors. 




spotlight 



» 



Double Your Data Rate 

One of the biggest reasons for intro- 
ducing AM2 was to allow AMD's proces- 
sor lines to make use of DDR2 memory, 
the immediate successor to conventional 
DDR memory. Intel has been using 
DDR2 with its processors for over two 
years, including the 925X and 915-series 
chipsets. One possible reason for AMD 
waiting this long is price and availability. 
Until recently, DDR2 was costly and not 
readily available, so it made sense for 
AMD to hold out until product was avail- 
able before supporting it. 

DDR2's big advantages over DDR are 
lower power consumption and speed. 
DDR2 runs at a base clock speed of 
100MHz, and thanks to the way data is 
transferred in the DDR2 spec, this allows 
a maximum theoretical bandwidth of 
1.6GBps. Most of the CPU's time is wast- 
ed waiting on system memory, so any- 
thing that can speed up memory transfers 
is worth it. Putting a cache on the CPU 
die itself is typically how this is done, but 
on-die cache memory drives up the per- 
unit price for a processor, which is why 
AMD's server-class processors, such as 



Opteron, cost hundreds of dollars and its 
desktop Semprons are a fraction of that. 

One downside is that while DDR2 has 
a higher transfer speed, it also has higher 
latency, meaning it takes longer for a given 
response to come back, even if the response 
itself comes through more quickly. 
Imagine a newly built freeway (DDR2) 
with a much higher speed limit (faster 
data-transfer rate) but that is also much 
harder for traffic to merge and exit (higher 
latency) on. In the future, though, it may 
be possible to make other changes to offset 
the latency issue. Sticking with the high- 
way analogy, if DDR2 was a highway, 
we'd add such things as extended merging 
and exit lanes. (As a side note, DDR2 orig- 
inally appeared in a slightly modified form 
in some video cards — such as Nvidia's 
GeForce FX 5800 — where speed is crucial 
long before it appeared in the PC itself.) 

That said, the first generation of AM2 
hardware's memory speeds aren't all that 
impressive — yet. If you swap an existing 
939 or 940 with its AM2 equivalent now, 
you won't notice much of a speed improve- 
ment. (See our DDR2 memory roundup 
on the AM2 platform on page 62.) 



So, why is AMD making the switch to 
AM2 and DDR2 then? It's called future 
proofing. Moving to AM2 kicks open the 
door toward using faster memory in the 
future and demolishing one of the biggest 
roadblocks that has prevented AMD from 
really moving forward with its processor 
line. The capacity of the socket itself, and 
not just the processors being provided for 
it now, will be what moves AMD ahead; 
it's a platform on which AMD can build 
future processors that exploit the power 
within. Additionally, with processor 
speeds now topping out at 3GHz or so, 
any other changes AMD can make to 
speed things up may be worth it. AMD 
plans to support DDR2 speeds of up to 
667MHz with AM2 and up to 800MHz 
with the dual-core AM2 Athlon 64 FX- 
62, so it's clear the current generation of 
AM2 is just a warm-up. 

Juiced Down, Not Up 

There are other benefits to the AM2 
besides speed, including reduced proces- 
sor power consumption, which is actually 
one of the biggest benefits. Electricity 
isn't going to get any cheaper, and with 



The Athlon 64 FX pinout 
design for AM2 platforms 
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everyone from big hosting companies to 
desktop users feeling the pinch, less is def- 
initely more in this department. (You 
might already have seen AMD's ad cam- 
paign in this regard, with lines like, "You 
could light up all of Broadway with the 
power saved by running AMD servers.") 

AMD has been pushing reduced power 
consumption as a selling point of its hard- 
ware, and the AM2 processors all use less 
power than their matching predecessors. 
Most of the single-core Athlons that ran at 
89W now run at around 67W in their 
AM2 editions. The existing low-wattage 
processors will also use less; the Sempron, 
which ran at 65W, will run at 35 W thanks 
to AM2. Even better is that these wattage 
ratings are maximum, or worst-case loads, 
not idle measurements. In other words 
this is the most electricity they will use. 

Two Cores Are (Almost Always) 
Better Than One 

Among the snazziest features of the 
AM2 is something that's actually been 
available on the Socket 939 and 940: 
dual-core CPUs. Having more than one 
processor may sound like overkill to the 



uninitiated, but let's go back to our high- 
way analogy. A two-lane highway can 
obviously handle more cars than a single- 
lane highway. So, a dual-CPU machine — 
or dual-core chip — can run twice the load 
of a single CPU and crank through that 
many more calculations a second. 

Anyone who runs more than one pro- 
gram at a time or runs a program that 
uses more than one processor thread will 
benefit from dual cores. This could be 
something as simple as ripping a CD 
while writing a document in another win- 
dow or as elaborate as running World Of 
Warcraft. It's also significantly less expen- 
sive to put multiple cores on one CPU as 
opposed to multiple CPUs on the same 
board (each of which requires its own 
socket, wiring, voltage control, etc.), so 
even people without Franklin Mint-sized 
budgets can enjoy the benefits of a multi- 
core system — if they have applications 
that work well with them. 

This last "if is crucial. Multiple cores 
will only show their true performance col- 
ors when they're matched with programs 
that make use of them. Not every pro- 
gram can take advantage of multiple 



cores, and not every program can be writ- 
ten to do so. This is why having DDR2 
in the AM2 spec is also important: The 
speed gain that DDR2 provides can often 
exceed the speed that having multiple 
cores for most everyday tasks provides. 

AM2 also allows for a multiprocessor 
system that has multiple cores in each 
processor, a setup AMD refers to as 4x4. 
Systems with 4x4 use many existing AMD 
technologies, such as the Direct Connect 
architecture, to give each processor a dedi- 
cated system memory channel. And as you 
can imagine, 4x4 is aimed mainly at those 
already interested in dual- or multiproces- 
sor setups, including gamers, content 
creators, and others who live on the bleed- 
ing edge of speed. 

Eminently Emulatable 

The single most striking new feature in 
AM2 is something that has existed up until 
now only as something accomplished in 
software: virtualization. Programs such as 
VMware and Microsoft Virtual PC let you 
run a PC inside a PC, or a virtual comput- 
er with its own memory, hard drive, OS, 
and applications that run at most of the 




The Athlon 64 FX 
up close, front 
and back. 
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speed of its host computer. Because this is 
a trick of software, the emulated machine 
takes a bit of a performance hit. 

What AMD has done is build a set of 
processor extensions called AMD-v (for- 
merly "Pacifica") that, with the direct 
help of the processor, allows this kind of 
work to be done. The end result is an 
emulated machine that runs at almost the 
full speed of its host. No processors that 
use AMD-v are available yet, and there's 
no software that supports it at the 
moment, but Microsoft Virtual PC and 
VMware (the two major virtual-comput- 
ing packages out there) will support 
AMD-v once processors with the technol- 
ogy are broadly available. (The open- 
source virtual-computing program Xen 
does this already with a similar set of 



extensions for Intel's processors called 
Vanderpool or VT.) 

To the general user, this probably 
sounds like something too geeky to ever 
use. For power users, though, trying a 
program out nondestructively by instal- 
ling it in a virtual computer has become 
almost standard procedure. Like multiple 
cores or 64-bit processors, virtualization 
looks like it'll eventually become a stan- 
dard feature that's part of the way every- 
one uses a computer. 

To Buy Or Not To Buy? 

If you have the cash to spend now but 
you're already using an existing AMD (or 
even Intel) system, is making the leap to 
an AM2-socket processor worth it? That 
depends on what you're running at the 



moment. If you have a late-model AMD 
CPU (or, again, Intel), the performance 
increases you'll get from switching to an 
equivalent AM2 processor probably won't 
register as more than a blip on the radar. 
If you're upgrading from something vastly 
inferior, such as a 1 GHz processor or less, 
then you'll definitely see a performance 
gain. But existing Pentium 4, Athlon 64, 
or Opteron users won't need to bother 
just yet. 

The real gains possible with AM2 will 
probably be unlocked in about a year's 
time, when faster DDR2 memory and 
processors (especially the multi-core vari- 
ety) will be broadly available. Then it'll be 
high time to plug into Socket AM2. A 

by Serdar Yegulalp 



The breadth of AMD's offerings for Socket AM2 is heartening. This 
isn't just a release of high-end processors such as the FX-62; it 
covers the low-end Sempron series and energy-efficient versions 



of many of these chips, as well. Right now you can find an AM2 
processor for just about every wallet size and requirement need, 
and the list will likely grow enormously over the next few years. ▲ 





I AMD Athlon AM2 Series CPUs I 


Model 


Clock 
Speed 


#of 
Cores 


L1 Cache 


L2 Cache 


Memory Speed 


Transistors 
(millions) 


MSRP 


Energy-efficient 
model price 


FX-62 


2.8GHz 


2 


256KB 


1MB 


DDR2-800 


227.4 


$1,031 


N/A 


X2 5000+ 


2.6GHz 


2 


256KB 


512KB 


DDR2-733 


153.8 


$696 


N/A 


X2 4800+ 


2.4GHz 


2 


256KB 


1MB 


DDR2-800 


227.4 


$645 


$671 


X2 4600+ 


2.4GHz 


2 


256KB 


512KB 


DDR2-800 


153.8 


$558 


$601 


X2 4400+ 


2.2GHz 


2 


256KB 


1MB 


DDR2-733 


227.4 


$470 


$514 


X2 4200+ 


2.2GHz 


2 


256KB 


512KB 


DDR2-733 


153.8 


$365 


$417 


X2 4000+ 


2GHz 


2 


256KB 


1MB 


DDR2-800 


227.4 


$328 


$353 


X2 3800+ 


2GHz 


2 


256KB 


512KB 


DDR2-800 


153.8 


$303 


$323 


3800+ 


2.4GHz 


1 


128KB 


512KB 


DDR2-800 


153.8 


$290 


N/A 


3500+ 


2.2GHz 


1 


128KB 


512KB 


DDR2-733 


153.8 


$189 


N/A 





1 AMD Sempron AM2 Series CPUs (All have single cores) 1 


Model 


Clock 
Speed 


L1 Cache 


L2 Cache 


Memory Speed 


Transistors 
(millions) 


MSRP 


Energy-efficient 
model price 


3600+ 


2GHz 


128KB 


256KB 


DDR2-667 


81.1 


$123 


N/A 


3500+ 


2GHz 


128KB 


128KB 


DDR2-667 


81.1 


$109 


N/A 


3400+ 


1.8GHz 


128KB 


256KB 


DDR2-667 


81.1 


$97 


$145 


3200+ 


1.8GHz 


128KB 


128KB 


DDR2-667 


81.1 


$87 


$119 


3000+ 


1.6GHz 


128KB 


256KB 


DDR2-667 


81.1 


$77 


$101 
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n the very day that 
AMD officially re- 
leased its new Socket 
AM2-based Athlon 64 
and Sempron processors, a 
few motherboard manufac- 
tures were ready with a handful 
of boards to support the CPUs. A majority of the motherboards 
released at the launch were based on pre-existing chipsets, 
reworking the boards for compatibility with the new 940-pin 
AM2 socket and DDR2 memory. Other motherboards were 
based on a new family of chipsets designed by AMD's premiere 
chipset partner, Nvidia. 

For this roundup review, we pulled together a diverse quin- 
tet of motherboards that span almost the entire family of 
nForce 500 chipsets. The nForce 550, 570 SLI, and 590 SLI 
chipsets are all represented here. (We'll have to save the nForce 
570 Ultra for another day, however.) Practically speaking, 
though, the nForce 570 Ultra and 570 SLI are the same 
chipset, differing only in their PEG slots and PCI Express lane 
configurations. Performance between the two chipsets, howev- 
er, should be nearly identical. 



For a detailed look at how we tested our motherboards and the 
benchmark tests we used, see the "Battle Royale: Socket AM2 
Motherboard Performance Comparisons" sidebar in this article. 

The Motherboards 

We looked at five Socket AM2-based motherboards for this 
roundup. The boards come from familiar names, and their per- 
formances in our benchmark tests were quite similar. There are 
some notable differences, however, especially in terms of the tan- 
gibles the boards offer. The reviews are ordered based on the 
chipset the boards use. 



Biostar TForce 550 



Biostar isn't quite as well-known as some of the other manu- 
facturers in this roundup, but the company has been making 
motherboards for almost two decades and has plenty of experi- 
ence. As the name implies, the TForce 550 is based on the sin- 
gle-chip Nvidia nForce 550 chipset, which is very similar to the 
older nForce 4 but has support for high-definition audio and, of 
course, Socket AM2 AMD processors. 

The TForce 550 is targeted at power users who are on a bud- 
get. As such, the board isn't overloaded with features and doesn't 



"For this roundup review, we pulled together a 
diverse quintet of motherboards that span almost 
the entire family of nForce 500 chipsets." 
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TForce 550 

$85 
Biostar 

www.biostar.com.tw 
• ••< 



Biostar TForce 550 Specifications: 
Chipset: Nvidia nFi 
Audio: Realtek ALC861 (8-channel) 
Ethernet: Marvel 88E 11 1 



PCI-Exl6slots: 1 
PCI-E Xl Sink: 1 



IDE channel! 



RAID support: 0, 1,0+1, J~^ 
Chipset/VRM cooling: active/none 



include an extravagant accessory bundle. 
Aside from the motherboard itself, Biostar 
includes only a users manual, a driver and 
utility CD, and a custom I/O shield, 
along with one SATA cable, an 80-wire 
IDE cable, and a floppy cable all enclosed 
in a cushioned black pouch. The relative- 
ly sparse bundle is in contrast to some of 
the other bundles here, but all the necessi- 
ties to get a basic system up and running 
are included. 

Like the board's bundle, the mother- 
board is also somewhat streamlined and 
subdued. The color scheme is certainly 
bright with an assortment of yellows, 
greens, and blues, but because the 
TForce 550 doesn't have quite as many 
features as say, the Asus M2N32-SLI 
Deluxe, its PCB isn't nearly as crowded. 
In general, the TForce 550 was designed 
well, suffering only from a few minor 
issues. The DIMM slots, IDE and floppy 
connectors, and four SATA ports all line 
the front edge of the board. The TForce 
550's extra USB headers, handy integrat- 
ed power and reset micro switches, 
front-panel header, and audio connectors 
line the bottom. There is ample room 



around the CPU socket for oversized 
coolers, and the DIMM slots don't inter- 
fere with the PCI-E xl6 graphics slot, so 
installing or removing RAM doesn't 
require removing the video card. 

Where the TForce 550 falters some- 
what is in its placement of the 24-pin 
ATX power connector and its miniscule 
video card retention clip. The ATX power 
connector is situated between the I/O 
backplane and CPU socket, practically 
sitting in the middle of the board. This 
positioning will force you to drape a hefty 
PSU cable almost directly over the CPU 
socket, which could hinder airflow. 
Additionally, the video card retention clip 
is tiny and difficult to disengage when a 
card is installed. 

A small aluminum heatsink and fan 
combo actively cool the nForce 550 
chipset, but the VRM doesn't sport any 
sort of heatsinks or specialized cooling. 
The TForce 550's I/O backplane houses 
six USB ports, a single 9-pin serial port, 
PS/2 mouse and keyboard ports, a GbE 
LAN jack, and six assorted audio inputs 
and outputs. Four additional USB ports 
are available with optional case brackets. 



Enthusiasts should find the TForce 
550's BIOS relatively complete, but it's 
not quite as well-organized as Abit or 
Asus' offerings. Overall, though, the 
TForce 550's BIOS is good and has most 
of the features necessary to tweak perfor- 
mance and enable or disable the board's 
compliment of integrated peripherals. 

The TForce 550 is the least expensive 
motherboard in this roundup, but its 
relatively complete feature-set should 
please most users. Those looking for SLI 
support, however, will obviously have to 
look elsewhere. 



MSI K9N SLI Platinum 



MSI is a well-known player in the 
enthusiast motherboard market. The com- 
pany has been producing high-quality 
motherboards for years, but it has since 
ventured into other markets and is now 
manufacturing everything from video 
cards and power supplies to barebones sys- 
tems and wireless communication devices. 

The K9N SLI Platinum is built 
around the nForce 570 SLI chipset, 
which is roughly equivalent to the nForce 
4 SLI for Socket 939 but with support 
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MSI K9N SLI Platinum Specifications: 



K9N SLI Platinum 

$135 
MSI 

www.msicomputer.com 
• •• 



Chipset: Nvidia nForce 570 SLI 




Audio: Realtek ALC883 (8-chann 


4 


Ethernet: Vitesse VSC8601 x2 




PCI-Exl6slots:2 




PCI-E xl slots: 2 




PCI slots: 3 




SATA ports: 6 




IDE channels: 1 




RAID support: 0, 1, 0+1, 5, JBOC 


» 



for high-def audio and an additional pair 
of SATA channels. While the board does 
sport a pair of PEG slots for dual-card 
SLI configurations, be aware that each 
slot has only an x8 electrical connection 
when two graphics cards are installed, 
unlike the two-chip nForce 590 SLI 
chipset, which supports xl6 PCI-E lanes 
to each PEG slot. When a single card is 
installed, however, the PCI-E lanes con- 
necting the PEG slots to the chipset 
revert to an xl6/xl configuration. 

MSI ships the K9N SLI Platinum with 
a nice assortment of accessories. Along 
with the motherboard, we received a very 
complete users manual, quick start guide, 
driver CD, custom I/O shield, SLI bridge 
connector, and case bracket to secure the 
SLI bridge in place. In addition, the 
board also comes with four SATA cables, 
two Molex-to-SATA power adapters, and 
rounded floppy and IDE cables. A case 
bracket with a pair of FireWire ports also 
ships with the board, in addition to a 
custom case bracket that MSI calls a D- 
Bracket. The custom D-Bracket houses 
two USB connectors, along with four 



LEDs. The "D" in D-Bracket stands for 
"Diagnostic." In short, LEDs blink in 
certain combinations if there is a problem 
with the motherboard. Just reference the 
LED combination in the manual, and 
the underlying problem becomes much 
easier to diagnose. 

The MSI K9N SLI Platinum has a 
good, general layout, with only a few 
minor issues to speak of. The DIMM 
slots, floppy and IDE connectors, 24-pin 
ATX power connector, and six SATA 
ports all sit along the front edge of the 
board, with the spare USB and FireWire 
headers and clear CMOS micro switch 
beneath. Unfortunately, the DIMM slots 
are very close to the first PEG slot, so 
installing and removing RAM may require 
removing the graphics card first. The area 
around the CPU socket is also a bit tight 
thanks to a row of 1 -inch-high capacitors 
along one edge. The K9N SLI Platinum 
will work with most aftermarket heatsinks 
that don't extend past either side of the 
plastic retention bracket, however. 

Every inch of the MSI K9N SLI Plat- 
inum's I/O backplane is filled with some 



sort of port or connector. The board has 
PS/2 mouse and keyboard ports; serial and 
parallel ports; one FireWire connector; 
four USB 2.0 ports; two GbE LAN jacks; 
and seven audio related inputs and out- 
puts, including SPDIF digital connec- 
tions. And mentioned, you can use 
additional USB and FireWire ports by 
installing the included case brackets. 

One area where the K9N SLI Plat 
inum shines is in regard to the mother- 
board's system BIOS. MSI did an excel- 
lent job of outfitting the K9N SLI 
Platinum's BIOS with myriad options 
for tweaking performance and over- 
clocking. A number of CPU, memory, 
and chipset voltages are available, and 
you can also alter clock frequencies with 
fine granularity using the Cell Menu. 
We suspect the BIOS options that the 
K9N SLI Platinum offers will please 
most overclockers. 

We'd consider the modestly priced 
MSI K9N SLI Platinum a good mid- to 
high-end enthusiast-class motherboard. It 
incorporates all the features the nForce 
570 SLI chipset offers, and its stability 
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KN9SLI 

$129 
Abit 

www.abit-usa.com 
• ••• 



Abit KN9 SLI Specifications: 
Chipset: Nvidia nForce 570 Si 



Audio: Realtek ALC883 (8-ch 


annel) 


Ethernet: Marvell 88E1 1 1 6 x 


2 


PCI-Exl6slots:2 




PCI-Exlslots:2 




PCI slots: 2 




SATA ports: 6 




IDE channels: 1 





RAID suppc 

Chipset/VRM cooling: passive/passive 



and performance were excellent through- 
out all our testing. 



Abit KN9 SLI 



Abit is a revered name in the PC- 
enthusiast community. The company 
was one of the first to offer an extensive 
set of overclocking tools for its mother- 
boards, and the company is the maker of 
such legendary products as the BX6 
2.0 and the dual-Socket 370 BP6. Abit 
has endured some rough times as of late, 
however, reportedly due to a combina- 
tion of internal financial problems 
and corporate investigations. The com- 
pany's woes seem to be behind it, 
though, thanks to a strategic merger 
with Universal Scientific Industrial, a 
large OEM that manufactures desktop 
machines, notebooks, and servers for a 
number of large resellers. The merger 
with USI was a financial boon for Abit, 
which now has access to USI's extensive 
manufacturing facilities. 

Abit's entrant in this roundup is the 
KN9 SLI. Like MSI's K9N SLI Platinum, 
Nvidia's nForce 570 SLI chipset powers 



the Abit KN9 board. As such, the board 
has a pair of PCI-E graphics slots to 
accommodate a dual-card SLI setup. The 
motherboard also has a couple of PCI-E 
xl and standard PCI slots. The KN9 SLI 
includes a relatively complete assortment 
of accessories, shipping with a user's man- 
ual, quick installation guide, driver CD, 
and pair of floppy discs that contain 32- 
bit and 64-bit RAID drivers. A custom 
I/O shield; SLI bridge connector and 
retention bracket; case bracket with dual 
USB and dual FireWire ports; and IDE, 
floppy, and SATA cables round out the 
KN9 SLI's bundle. We should also point 
out that the SATA cables the board 
includes have metal retention clips that 
lock into place and prevent accidental or 
unwanted disconnections. 

A visual inspection of the KN9 SLI 
indicates that Abit's engineers put a lot of 
thought into the design and layout of this 
motherboard. The board has one of the 
cleanest and less cluttered layouts we 
have come across in some time. All the 
components on the PCB are lined up in 
clearly defined rows or columns, and every 



connector is color-coded and well-labeled. 
The KN9's DIMM slots, ATX power con- 
nector, IDE port, and six SATA ports all 
reside along the front edge of the board. 
The floppy connector, front-panel header, 
and additional headers for spare USB and 
FireWire ports span the bottom edge. The 
12V ATX power connector resides at the 
board's top edge, out of the way of any 
major components, as well. Some users 
dislike positioning the floppy connector at 
the bottom edge, but on the KN9, it is 
essentially in the board's corner and not 
beneath the expansion slots, which makes 
routing the cable nice and easy. 

To keep the nForce 570 SLI chipset 
and VRM cool, the KN9 SLI is adorned 
with a pair of aluminum heatsinks that 
are linked together via an S-shaped heat- 
pipe. Abit dubs this cooling apparatus 
Silent OTES (Outside Thermal Exhaust 
System) because heat from the upper- 
VRM heatsink is silently radiated out of 
the system through vents in the custom 
I/O shield the board supplies. 

Another strong point for the KN9 SLI 
is its BIOS. In typical Abit fashion, it 



CPU RANKING O = ABSOLUTELY WORTHLESS | ••• 2.5 = ABSOLUTELY AVERAGE | 



5 = ABSOLUTELY PERFECT 



56 August 2006 / www.computerpoweruser.com 



spotlight 




C51XEM2AA 

$210 
Foxconn 

www.foxconnchannel.com 
• ••< 



Foxconn C51XEM2AA Specif icatio 


ns: 


Chipset: Nvidia nForce 590 SLI 




Audio: Realtek ALC882D (8-channe 


) 


Ethernet: Marvell 88E1 121 (dual Gt 


)E) 


PCI-Ex16slots:2 




PCI-E xl slots: 1 




PCI-E x4 slots: 1 




PCI slots: 2 




SATA ports: 6 





IDE channels: 



RAID support: 0,1, 0+1,5, JB( 

Chipset/VRM cooling: northbridge passive, 
southbridge active/none 



has incorporated all the tools necessary 
to tweak performance and overclock a 
system, along with some additional fea- 
tures that make it extremely easy to 
monitor numerous aspects of the hard- 
ware. The standard BIOS menus house 
all the common tools necessary to 
enable, disable, or tweak all the KN9's 
onboard peripherals. In the Softmenu 
section of the BIOS, however, you can 
alter memory timings and heavily over- 
clock a system. The KN9 SLI also lets 
you change a number of key voltages and 
fine-tune various clock frequencies in 
1MHz increments. You can also monitor 
fan speeds and voltages in the BIOS. 

The KN9 SLI's I/O backplane houses a 
pair of PS/2 mouse and keyboard ports; 
four USB 2.0 ports; two GbE LAN jacks; 
and seven audio related ports and connec- 
tors, including an optical output. 

With its relatively complete bundle, 
excellent layout, overclocker-friendly 
BIOS, strong performance, and competi- 
tive price, the Abit KN9 SLI is a solid 
value. Welcome back, Abit. 



Foxconn C51XEM2AA 



At a recent briefing at Nvidia head- 
quarters in Santa Clara, Calif, company 
representatives told us that, "To build 
great core logic, you need to build a 
great motherboard." With that in mind, 
Nvidia engineers designed an nForce 
590 SLI-based motherboard that incor- 
porated all the hardware and software 
features that Nvidia's new flagship 
AM2-compatible chipset offers, as well 
as all the BIOS hooks necessary to fully 
utilize all the features integrated into 
nTune 5.0. Foxconn then took that ref- 
erence motherboard that Nvidia de- 
signed internally and spun it into the 
feature-rich C51XEM2AA. This may 
not sound like a big deal to everyone, 
but the fact that two experienced and 
talented engineering teams have had a 
say in the development of this mother- 
board is a significant benefit. 

Foxconn probably isn't as well-known 
in some circles right now as other board 
makers, but the company has been a 
major behind-the-scenes player in the 



PC arena for quite a while. For those 
unfamiliar with Foxconn, give the com- 
pany a little time. If it continues to pro- 
duce boards such as the C51XEM2AA 
moving forward, power users will gobble 
up Foxconn's products just as they have 
DFI's products during the past few years. 
The C51XEM2AA supports all AMD 
Socket AM2-based processors and the 
requisite DDR2 memory. The board has 
six SATA 3Gbps SATA ports, a pair of 
PCI-E xl6 PEG slots, one PCI-E xl 
slot, one PCI-E x4 slot, and a pair of 
standard PCI slots. The slots are config- 
ured in such a way that if two double- 
wide graphics cards are installed, the 
PCI-E x4 slot and one standard PCI slot 
are still available. The nForce 590 SLI 
SPP (the chip located in the traditional 
northbridge position) is adorned with a 
simple aluminum-finned heatsink. The 
MCP, or southbridge, has an Nvidia- 
designed, low-profile active cooler, 
which is constructed of copper with an 
aluminum shroud and lighted fan that 
glows green when running. The VRM, 
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Coming Attractions: 

More Core Logic Fo 



AM2 



Although all the motherboards we looked at for this roundup are 
based on chipsets from the nForce 500 family, there's actually a 
variety of core logic chipsets coming to the AM2 platform— some 
new, and some you are probably already familiar with. As of this 
writing, Socket AM2 motherboards based on Nvidia's nForce 4 and 
GeForce 6100/6150 and ATI's Radeon Xpress 1100 chipsets were 
available. Boards based on VIA's K8T890 and existing SiS chipsets 
were on the way, as well. Other than the nForce 500, though, the 
one other new chipset that's likely to pique your interest as power 
users is ATI's CrossFire Xpress 3200 for AM2. 

The CrossFire Xpress 3200 AM2 uses the same RD580 north- 
bridge as its Socket 939 counterpart. We've tested a reference 
Socket AM2 motherboard based on the CrossFire Xpress 3200 for 
AM2 chipset, but retail motherboards had yet to arrive for this 
roundup. The reason for the delay is that ATI has developed a new 
southbridge, the SB600, and production of the new chip is just 
now ramping up. We're told that partners Asus, Abit, DFI, ECS, 
MSI, PC Partner, and Sapphire will all release motherboards based 
on the CrossFire Xpress 3200 for AM2; they just hadn't material- 
ized in time for us to look at them here. 

The reference board we saw had a pair of PEG slots with all the 
PCI Express lanes linked to the RD580 northbridge, unlike the 
nForce 590 SLI, which splits its PCI-E lanes for graphics across 
the MCP and SPP. The CrossFire Xpress 3200 for AM2 supports 



DDR2-800 memory, which the Athlon 64's on-chip memory con- 
troller drives. The new SB600 southbridge handles I/O. 

ATI's aged SB450 southbridge has had to contend with its 
share of issues. USB and PCI performance, which driver or moth- 
erboard BIOS updates couldn't fix, plagued the SB450. The chip 
also lacked any support for SATA 3Gbps transfers. Instead of 
using the SB450 on its motherboards, some of ATI's partners 
opted for ULi's 1575 chip, but because Nvidia recently acquired 
ULi, the ULi 1575 will no longer be coupled to an ATI north- 
bridge. Fortunately, ATI had been developing a new southbridge 
for quite some time, the SB600. 

The new SB600 southbridge provides up to 10 USB 2.0 ports, 
has SATA II support with various RAID modes, and has full com- 
pliance with the PCI and LPC bus standards to support all legacy 
devices. Like the SB450 and UU1 1 575, the SB600 has high-defini- 
tion audio. Aside from just having SATA II support, the new disk 
controller in the SB600 is superior to the SB450's in a couple of 
other ways. The SB600's disk controller supports AHCI and NCQ, 
and it also supports the native Windows Vista storage driver. 
Native Vista storage support means the SB600 won't require any 
additional drivers to perform well with the upcoming Vista OS. 

Look for more coverage as more Socket AM2 motherboards 
arrive based on the CrossFire Xpress 3200 northbridge/SB600 
southbridge combination. ▲ 



however, doesn't have any type of addi- 
tional cooling, but the eight-phase 
design ran relatively cool regardless in 
our testing. 

Other features in the C51XEM2AA 
include handy onboard power and reset 
switches and a Xilinx POST code error 
reporter. Complimenting the nForce 
590 SLI's dual-GbE MACs are a Mar- 
veil PHY; HD audio support by way 
of a Realtec audio code; and a Texas 
Instruments chip that incorporates sup- 
port for IEEE1394a and IEEE1394b 
FireWire connectivity. In general, the 
board's layout is good, except for the 
placement of the floppy connector and 
the supplementary 8-pin power connec- 
tor. Unlike the Abit KN9 SLI, which 



has its floppy connector at the lower 
corner of the motherboard, Foxconn 
moved the connector a couple of inches 
inward, which makes neatly routing the 
cable a bit more difficult. Additionally, 
the supplemental power connector is sit- 
uated between the SPP and I/O back- 
plane, which will force users to drape a 
cable over the area surrounding the 
CPU socket. 

Foxconn includes a healthy supply of 
accessories with the C51XEM2AA to get 
you up and running. Along with the 
board, we received six SATA cables, 
rounded floppy and IDE cables, and 
three Molex-to-SATA power adapters. 
Foxconn also included three case brack- 
ets for additional USB, FireWire, and 



serial connectivity, in addition to an SLI 
bridge connector, a custom I/O shield, 
quick installation and users manuals, and 
a driver CD. 

The C51XEM2AA's BIOS exposes all 
the features that the nForce 590 SLI 
offers, including LinkBoost and EPP (En- 
hanced Performance Profiles). The BIOS 
also gives you fine control over voltages 
and clock speeds. With LinkBoost, key 
interfaces between the SPP, MCP, and 
PCI-E graphics cards are clocked higher 
than normal, which in turn increases the 
bandwidth between these components. 
EPP is a feature designed to maximize 
system performance by automatically 
tweaking memory and CPU frequencies, 
multipliers, and voltages. 
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M2N32-SLI Deluxe 

Wireless Edition 

$220 

Asus 

www.asus.com 

• ••• 



Asus M2N32-SLI Deluxe Specifications: 
Chipset: Nvidia nForce 590 SLI 
Audio: SoundMax ADI AD1988B („ „..„..., 
Ethernet: Marvell ««F" ifi v> 



PCI-Exl6slots! 



PCI-E x4 slots: 
PCI slots: ? 



IDE channels: 1 



RAID support: 0, 1,0+1, 5, JBOD 

Chipset/VRM cooling: passive/passive 
(optional fan) 



The C51XEM2AA's I/O backplane 
has PS/2 mouse and keyboard ports, six 
USB 2.0 ports, two FireWire ports, two 
GbE LAN jacks, and six assorted audio- 
related inputs and outputs. Overall, the 
Foxconn C51XEM2AA impressed us; the 
motherboard has a lot going for it and is a 
strong foundation for a high-end Socket 
AM2-based system. 



Asus M2N32-SLI Deluxe 
Wireless Edition 



Over the years, we've tested scores of 
products from Asus, and in a vast majori- 
ty of circumstances, those products have 
been among the best in their respective 
classes. Asus has built a solid reputation 
for manufacturing high-performance, fea- 
ture-rich, and stable products, and with 
the M2N32-SLI Deluxe Wireless Edition, 
the company continues that tradition. 

Like the Foxconn C51XEM2AA, this 
Asus M2N32-SLI Deluxe board is based 



on Nvidia's flagship nForce 590 SLI 
chipset. Also like the C51XEM2AA, this 
board has an interesting history. When 
AMD launches a new processor, it gener- 
ally ships a kit to the press and other ana- 
lysts that is meant to showcase its new 
product in the best light. When the first 
Socket AM2 processors arrived for testing, 
a prerelease version of the M2N32-SLI 
Deluxe accompanied them. It makes sense 
to assume that for AMD to choose this 
board to showcase its new processors, it 
must have really liked something about it. 
The M2N32-SLI Deluxe Wireless 
Edition is a member of Asus' AiLifestyle 
family of products, which is targeted 
squarely at mainstream enthusiasts. This 
motherboard's feature-set and bundle 
clearly demonstrate the M2N32-SLI 
Deluxe's pedigree. To put it simply, the 
motherboard's accessory bundle is over 
the top. Included is a detailed users man- 
ual, custom I/O shield, soft-SLI bridge 



connector, and obligatory driver CD. 
Along with these items, we also received 
another CD containing an assortment of 
InterVideo software, six SATA cables, 
three Molex-to-SATA power adapters, 
and IDE and floppy data cables. On 
top of the software and cables, Asus 
also throws in a pair of case brackets 
for additional USB and FireWire ports, 
plus something the company calls Q- 
Connectors. These are simple headers 
that you connect to your case wiring 
(power, reset, activity LEDs, front-panel 
audio, etc.) and then plug right into the 
appropriate headers on the motherboard. 
The motherboard also ships with a 
microphone, an optional fan, and an 
antenna that connects to the board's inte- 
grated 802.1 lb/g wireless NIC. 

Considering the M2N32-SLI Deluxe's 
wealth of integrated features, the board's 
layout is surprisingly good. Unlike the 
other motherboards we looked at, the 
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M2N32-SLI's DIMM slots run along the 
top edge of the PCB above the CPU 
socket. Along the right side are the 
M2N32-SLI's 24-pin ATX power, IDE, 
and floppy connectors, plus six of the 
board's eight SATA ports. The Nvidia 
chipset powers the six SATA ports 
grouped here, and a Silicon Image con- 
troller handles the other two. Along the 
board's bottom edge are its additional 
front-panel, USB, and Fire Wire headers. 
One problem we have with the M2N32- 
SLI Deluxe's layout is the location of the 
supplemental 12V ATX power connec- 
tor, which resides just above the first 
PEG slot beneath the wireless NIC. 

One of the board's standout features is 
its enormous chipset- and VRM-cooling 
apparatus. The components in this board's 
VRM flank two sides of the CPU socket, 
and the two chips that make up the 
nForce 590 SLI chipset are situated 
behind the expansion slots. Both chips 
and the entire VRM are equipped with 
relatively large copper heatsinks that are all 
linked together with an assortment of 
heatpipes. The entire collection cools all 



these components passively, thus generat- 
ing no noise. Additionally, this cooling 
method is easily the largest of its type that 
we've encountered to date. We'll also 
mention that the M2N32-SLI Deluxe fea- 
tures no less than seven fan headers. The 
other motherboards in this roundup all 
have three or four at the most. 

As with all motherboards in Asus' cur- 
rent AI-Life, the M2N32-SLI Deluxe's sys- 
tem BIOS menu options are abundant and 
highly configurable. The board's BIOS 
uses a host of options to enable or disable 
all its integrated peripherals, tools for over- 
clocking and tweaking memory timings, 
and overclocking the CPU. You can alter 
various voltages for the processor, memory, 
and chipset from within the BIOS, and 
support for features such as LinkBoost and 
EPP is also available. The options aren't 
always clearly labeled, but with a little dig- 
ging, all the overclocking-friendly BIOS 
options that power users typically crave are 
there. We had no trouble taking an Athlon 
64 FX-62 to over 3.1GHz with the 
M2N32-SLI Deluxe, which shows this 
motherboard's overclocking prowess. 



As you'd expect, the M2N32-SLI 
Deluxe's I/O backplane is loaded with 
various connectors and ports. Starting at 
the top is a pair of PS/2 mouse and key- 
board ports, SPDIF inputs and outputs, 
one serial port, a FireWire port, and an 
eSATA connector. With the correct cable, 
you can use the eSATA port to externally 
connect a high-speed drive to the 
M2N32-SLI Deluxe. Continuing down 
the backplane, you'll find four USB 2.0 
ports, a pair of GbE ports, six assorted 
audio inputs and outputs, and the thread- 
ed connector for the board's integrated 
wireless NIC's antenna. Whew. 

Asus' M2N32-SLI Deluxe Wireless 
Edition is undeniably one of the most fea- 
ture-rich enthusiast-class motherboards 
ever created. The host of integrated fea- 
tures comes at a price, however. At $220, 
the board is the most expensive board we 
tested for this roundup. If the wireless 
NIC doesn't appeal to you, Asus also 
offers the M2N32-SLI Deluxe for a mar- 
ginally lower price without the feature. A 

by Marco Chiappetta 



"As with all motherboards in Asus' current 



AI-Life, the M2N32-SLI Deluxe's system BIOS menu 

options are abundant and highly configurable. The 

board's BIOS uses a host of options to enable or disable 

all its integrated peripherals, tools for overclocking 

and tweaking memory timings, and 

overclocking the CPU." 
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Battle Royale: 

Socket AM2 Mothe 



Performance Comparisons 



Due to the Athlon 64's memory controller residing on the processor's die, 
most benchmarks that CPU and memory performance solely influence don't 
show much of a variation when testing motherboards built with identical 
supporting components. In addition to using the same parts to test each 
motherboard for this roundup, we also went the extra mile and configured 
each board's respective system BIOS with the same settings when possible. 
Some manufacturers are notorious for aggressively timing their mother- 
boards, which gives them an edge in benchmarks. For our tests, though, we 
configured each board with the same HyperTransport reference frequency 
and set the memory timings manually to CAS 4-4-4-1 2 at DDR2-800. 

The remaining configuration process for our test system consisted of 
installing Windows XP Pro on a newly formatted hard drive. When the 
Windows installation was complete, we installed the drivers necessary for 
our components and disabled auto updating and System Restore. Next, 
we set up a 1 ,024MB permanent page file on the same partition as the 
Windows installation. We then set WinXP's Visual Effects to Best Per- 
formance, installed all our benchmarking software, defragged the hard 



drives, and ran the tests. We also used the same chipset, sound, and 
graphics drivers on all the motherboards except the Asus M2N32-SLI, 
which required different sound drivers because the board didn't have a 
Realtek audio codec. 

We built our test systems using an AMD Athlon 64 FX-62 (2.8GHz), a 
Corsair TWIN2X1 024-8500 (DDR2-800) memory kit, Western Digital 
Raptor 74GB hard drive, a GeForce 7900 GTX video card, and onboard 
sound and Ethernet. We ran WinXP Pro SP2 with DirectX 9.0c (June redis- 
tribution) and ForceWare v91 .27 and nForce chipset drivers v9.34. 

All the motherboards posted similar performance across our entire 
suite of benchmarks. Boards with single-chip nForce 550 and 570 SLI 
chipsets (Biostar, MSI, and Abit) seemed to have a slight advantage in 
the Photoshop, Office XP SP2, and LAME MT MP3 encoding tests. The 
dual-chip nForce 590 SLI-based Foxconn and Asus motherboards had an 
edge in the synthetic, 3D-rendering, and gaming tests. Overall, there is 
little to differentiate these motherboards in terms of performance. They 
do greatly differ in their respective feature-sets and prices, however. ▲ 
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ou can attribute many factors 
to the success of AMD's K7 fam- 
ily in comparison to Intel's Net- 
Burst family. You could say AMD has had a more 
efficient core in terms of instructions per clock, or 
you could note how AMD's choice to use Hyper- 
Transport helped it scale better in multiprocessor configurations. 
AMD has also had lower-latency caches, x64 (64-bit) processing 
compatibility from the start, and lower power consumption and 
heat-production levels. It hasn't really been one feature that has 
given AMD the desktop leadership it currently enjoys, but rather 
it's been roughly a half-dozen major features, which Intel has 
slowly been catching up with over time. However, Intel still hasn't 
been able to compete against AMD's most important addition to 
the K7 core — the integrated memory controller. 

AMD's move to integrate the system's memory controller from 
the chipset-level to sit next to the processor core has proven the 
largest single catalyst for performance change in comparison to 
AMD's prior processor cores. With the memory controller so 
close, Athlon64 processors delivered exceptionally fast memory 
performance via a combination of low-latency memory access and 
a high-bandwidth, dual-channel DDR interface. While Intel's 
top-of-the-line CPUs only utilized roughly 50% of the memory 
bandwidth available due to inefficiencies in controller design, 
AMD's processors often hit 75 to 80% of the peak module band- 
width while cutting access times in half. Because every application 
from the OS up to high-speed games use memory, improving this 



system-level component helped overall system performance 
tremendously. Gamers have benefited the most, as modern games 
are extremely memory-intensive, and AMD's improvements here 
helped it dominate the benchmark charts. The irony is that Intel 
was the first to develop a processor with an integrated memory 
controller under the codename Timna using an integrated 
Rambus RDRAM controller, but it scrapped this before release. 

The downside of an integrated memory controller is less flexibil- 
ity when it comes to memory standard changes. Because Intel 
houses memory controllers on the chipset level, it has the option to 
use the same processor with various motherboards, all using differ- 
ent memory types. The processor doesn't care, as the chipset han- 
dles all the memory traffic. Thus, Intel moved to DDR2 much 
quicker than AMD. For AMD to move to DDR2, it had to design 
the processor's memory controller nearly from scratch — not an 
easy task. AMD always said it was holding off on moving to 
DDR2 until the time was right, its architecture could take advan- 
tage of the speed, and there wouldn't be a significant price premi- 
um over DDR. As it turns out, this was probably a smart move. 

Intel's first Pentium 4 and Pentium D processors using DDR2 
memory didn't burn up the benchmark charts. Although DDR2 
originally offered higher clock speeds (533MHz compared to 
400MHz DDR), DDR2 also has significantly higher latencies 
(average CAS 5 latency DDR2 vs. CAS 3 DDR). Thus, while 
bandwidth increased, overall memory speeds didn't benefit great- 
ly, and in some cases performance even decreased with DDR2. 
While Intel's architecture requires large amounts of memory 
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bandwidth, AMD's architecture happily 
trucked along with standard dual-channel 
DDR400. Even at lower clock speeds, the 
memory wasn't bottlenecking processor 
speed boosts. 

As DDR2 technology has ramped up, 
things have become brighter for Intel. 
Memory manufacturers have significantly 
boosted DDR2 clock speeds (now up to 
1,066MHz) while also decreasing laten- 
cies at lower clock speeds. Pricing for 
DDR2 modules has also decreased steadi- 
ly and it is now available at nearly identi- 
cal prices as DDR400. With the DDR2 
market heating up, AMD has now made 
the switch. Although DDR has been a 
faithful companion to system builders in 
recent years, the era of DDR2's domi- 
nance is at hand. 

The Move To DDR2 

AMD's move to DDR2 is a positive 
for several reasons, including: 

• Standardization — With Intel and 
AMD now using DDR2, manufactur- 
ers can focus their efforts on a single 
product lineup. This should lead to 
more competition, decreased prices, 
and more innovative products. 

• Perception — Enthusiasts have known 
that DDR2-533 and DDR2-667 mem- 
ory might not be any faster than DDR- 
400 in real-world benchmarks, but 
many average buyers may still believe 
that using DDR2 will make their 
systems faster. In moving to DDR2 
technology, AMD can now use the 
highest-clocked DDR2 memory mod- 
ules on the market. 

• Performance — Boasting speeds of 800 
to 1,066MHz, DDR2 memory is now 
faster in comparison to DDR400 
memory for the most part. Even with 
higher latencies, DDR2 memory at 
these clock speeds can deliver faster 
overall performance compared to 
DDR400. Considering clock speeds 
are twice as fast or more, you'd expect 
a notable difference in performance, 
but there's actually little performance 
difference thus far. Overall, however, 
DDR2-equipped Athlon64 systems are 
outpacing their previous-generation 
DDR-based brethren. 



So, here we are: the age of DDR2. 
With high-bandwidth DDR2 memory 
now on AMD and Intel platforms, makers 
are pushing forward with some amazing, 
high-performance DDR2 products to woo 
the enthusiast's dollar. Manufacturers are 
trying to one-up each other by delivering 
the highest raw clock speeds or the lowest 
latencies at standard clock speeds, such as 
800MHz. So, if you want a pair of mod- 
ules that will overclock to high levels, 
you're covered. If you don't want to over- 
clock but want great performance at stock 
clock speeds, you're covered, too. 

We looked at five high-performance, 
enthusiast-targeted DDR2 kits from 
Corsair, Kingston, and OCZ, three man- 
ufacturers leading the charge toward high- 
clock, low-latency DDR2. Additionally, 
each now has an impressive roster of 
products to choose from. We plugged 
each kit into our Socket AM2 testing 
platform in a dual-channel configuration. 
To compare the kits, we ran each at its 
advertised clock speed and latency timing 
on an Asus nForce 590 SLI board with a 
2.8GHz AMD Athlon64 FX-62 CPU. 
Using this processor we could adjust our 
memory speeds to support 1,066MHz 
clock rates without affecting scores, as we 
could lower the CPU's multiplier to have 
it run at the proper 2.8GHz frequency 
across the board. Our system also had a 
dual-GPU Nvidia GeForce 7950 GTX 
1GB card and two 74GB Western Digital 
Raptor 1 OK SATA hard drives. 

Because Socket AM2 processors feature 
integrated dual-channel DDR2 memory 
controllers (for twice the memory band- 
width if combinations of modules are 
installed), dual-memory module kits are 
the way to go to get the best overall per- 
formance. Each kit we tested had a 2GB 
capacity (1GB modules x2). It appears 
2GB will be the sweet spot for enthusiasts 
this year, which is plenty of memory for 
Windows XP systems, although when 
Vista rolls around, 4GB configurations 
will probably be more the norm. 

Before getting to the reviews, we 
should note some basic information con- 
cerning clock speed vs. latency. To get the 
best performance, you'll want memory 
with low latency (CAS 3 or CAS 4 for 



DDR2) while running at high clock 
speeds (800MHz to 1,066MHz) at the 
same time. Turning memory latencies low 
and clock speeds high, however, is stress- 
ful on memory, which is why manufac- 
turers typically promote one aspect of the 
memory over the other. We wanted to 
find out which is more important for the 
AM2 platform. Does cranking up clock 
speed net better overall performance or 
are low-latency modules at a lower clock 
speed a better option? 

Using our test platform, we ran various 
benchmark tests with a single set of mem- 
ory modules at the same clock speed 
(800MHz) while set at various timings. 
We timed our absolute low-end modules 
at CAS 6-6-6-2T latencies. We then 
moved to CAS 5-5-5-2T, CAS 4-4-4-2T, 
CAS 4-4-4- IT, and a fastest timing of 
CAS 3-4-4-2T, which is particularly 
stressful for a DDR2 module running at 
800MHz. Conversely, we ran the same 
modules at various clock speeds. Keeping 
the same CAS 5-5-5-2T timings, we ran 
the modules at 400MHz, 533MHz, 
667MHz, 800MHz, and 1,066MHz to 
see how bandwidth influences overall 
performance. On paper moving from 400 
to 1,066MHz is a large change, as peak 
memory bandwidth is only 6.4GBps with 
dual-channel DDR2-400, whereas band- 
width numbers skyrocket to 17GBps with 
dual-channel DDR2- 1,066 memory. We 
kept other aspects of the system identical, 
including CPU clock speeds, so as not to 
influence the results. 

Our tests show that clock speed makes 
a much larger overall difference in syn- 
thetic and real-world benchmarks com- 
pared to latencies (see the "What Does 
DDR2 Prefer With AM2: Higher Clocks 
Or Lower Latency?" charts in this arti- 
cle). However, we still saw fairly large 
performance differences between the 
high-latency and low-latency DDR2 
modules. On most platforms, going too 
far (over 800MHz clock speed or under 
CAS 4-4-2-2T latencies) can cause insta- 
bility issues if you haven't planned your 
configuration to handle it. CAS 4-4-4- IT 
at 800MHz is probably the best spot for 
those wanting excellent performance 
without too much risk. 
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What Does DDR2 Prefer With AM2: 
Higher Clocks Or Lower Latency? 



We wanted to find out which method would result in better DDR2 performance on the AM2 platform: cranking 
up clock speeds or running low-latency modules at lower-clock speeds. These charts show the benchmark 
scores we recorded for a single set of modules. Based on our tests, it appears as if clock speeds make a 
bigger difference than lower latencies. The sweet spot would seem to CAS 4-4-4-1 T at 800MHz. ▲ 



)DR2 At Various CAS Settings & A 800MHz Clock Speed 





CAS CAS CAS CAS CAS 


SiSoft Sandra 2007 Memory 
Bandwidth 


8,397MBps 


8,715MBps 


9,004MBps 


9,413MBps 


9,581 MBps 


SiSoft Sandra 2007 Memory 
Latency 


88ns 


85ns 


82ns 


81ns 


77ns 


Sciencemark 2.0 Memory 
Bandwidth 


7,126MBps 


7,772MBps 


8,168MBps 


8,645MBps 


8,861 MBps 


Sciencemark 2.0 Memory 


48.7ns 


45.5ns 


43ns 


42.3ns 


39.8ns 


Half-Life 2: 
Episode One 


114.9fps 


117.5fps 


121.3fps 


122.7fps 


124.2fps 


F.E.A.R. 


163fps 


168fps 


170fps 


171fps 


174fps 





DDR2-400 DDR2-533 


DDR2-667 


DDR2-800 


DDR2-1066 I 


SiSoft Sandra 2007 Memory 
Bandwidth 


4,516MBps 


5,578MBps 


6,765MBps 


8,715MBps 


1,0664MBps 


SiSoft Sandra 2007 Memory 
Latency 


132ns 


102ns 


97ns 


85ns 


70ns 


Sciencemark 2.0 Memory 
Bandwidth 


4,670MBps 


5,673MBps 


6,385MBps 


7,772MBps 


9,498MBps 


Sciencemark 2.0 Memory 
Latency 


80.3ns 


66.84ns 


55.1ns 


45.5ns 


38.5ns 


Half-Life 2: 
Episode One 


91.8fps 


101.3fps 


108.6fps 


117.5fps 


125.6fps 


F.E.A.R. 


133fps 


147fps 


157fps 


168fps 


173fps 



The Modules 

We looked at five 2GB DDR2 kits 
from three manufacturers and tested them 
on an AM2 platform. Here's what we 
found out. 



Corsair 2GB XMS2 8500C5 TwinX Pack 
& 2GB XMS2 6400C4 



Also known as Twin2X2048-8500C5, 
Corsair's 2GB XMS2 8500C5 kit con- 
tains two 1GB DDR2 modules certified 
to run at 1,066MHz. To operate at this 
speed, however, Corsair tones its latency 
timings down, as the modules are rated to 



run at CAS 5-5-5-15 latencies. While 
CAS 5-5-5 isn't entirely impressive in 
itself (as our tests show), memory perfor- 
mance is exceptional when running at 
over 1,000MHz, even when running at 
these relatively low timings. 

As with the rest of Corsair's XMS2 
lineup, Corsair's sleek and reflective alu- 
minum-alloy heat spreaders shield the 
actual memory chips. The modules were 
noticeably heavier than the others in this 
roundup, possibly indicating a heavier 
gauge of aluminum alloy for these mod- 
ules. When running at 1,066MHz at 



Corsair's recommended 2.2V 
level, heat spreaders are an 
absolute necessity. As you'd 
expect, these modules got 
quite hot under a heavy load. 
The modules, along with 
the other Corsair TwinX pair 
we tested, are the first mod- 
ules on the market supporting 
the new EPP (Enhanced Per- 
formance Profile) standard 
that Corsair and Nvidia 
developed together. EPP 
solves a long-standing prob- 
lem with enthusiast-branded 
memory modules, in that the 
user has to manually set 
(faster) memory timings of 
this new, super-fast memory 
module because the long- 
standing SPD (Serial Presence 
Detect) standard for memory 
module timing auto-detection 
can only detect a single set of 
default timings. For a module 
to be safe, you typically want 
the default SPD timings set 
fairly low. However, manually 
setting memory timings can 
be dangerous, especially if you 
don't know what you are 
doing or the memory settings 
have been labeled poorly on 
the motherboard. 

EPP adds a second set of 
memory timings programmed 
into the module that the 
motherboard can read and 
immediately set the module to 
its predetermined high-perfor- 
mance timings automatically. For EPP to 
work, the motherboard and memory must 
support the technology. Our Asus M2N32- 
SLI nForce 590 SLI test board is one of the 
few motherboards that do out of the box. 
The board detected the modules as "SLI 
Ready," at which point we were able to set 
the modules to High-Performance (CAS 4- 
4-4-12 at 800MHz) or High-Frequency 
(CAS 5-5-5-15 at 933MHz) mode, up 
from the default SPD clock speed and tim- 
ings of 800MHz at CAS 5-5-5-15. 

The concept of EPP works great in the 
real world, and Corsair and Nvidia are 
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2GB XMS2 8500C5 TwinX Pack 

$450 

Corsair 

www.corsair.com 

• •• 




2GB XMS2 6400C4 TwinX Pack 

$270 

Corsair 

www.corsair.com 



propositioning it as an open standard, so 
hopefully other manufacturers will jump 
onboard and implement EPP in their 
upcoming modules. Even with EPP in the 
mix, however, you still can manually 
overclock these modules. We overclocked 
the Corsair XMS2 8500C5 modules to 
1,150MHz at the module's base 2.2V 
with CAS 5-5-5-2T, a bit faster than the 
module is rated to handle. 

Our other Corsair review kit, the 
Twin2X2048-6400C4, is based on very 
similar (perhaps identical) technology 
underneath. These modules, however, 
aren't designed for overclocking to insane- 
ly high frequencies. The XMS2 6400C4 
modules are designed to run at stock 
800MHz clock rates at low CAS 4-4-4-12 
timings. Thus, the modules may appeal 
more to the high-performance workstation 
customer who wants the best performance 
but doesn't want to throw in the possible 
instability of running a system at higher- 
than-stock memory frequencies. 

Like their higher-frequency brethren, 
the XMS2 6400C4 modules are equipped 
with reflective black heat spreaders, which 
are needed even though the modules run 
at a slightly lower 2.1V. The XMS2 
6400C4 modules also use EPP technolo- 
gy, which set our memory-timing para- 
meters to the same frequencies and 
timings we saw from the XMS2 8500C5. 
In manual mode the modules overclocked 
quite high as long as we eased the memory 



timings a bit. We got these 800MHz stock 
modules up to 1,066MHz by upping the 
voltage to 2.2V and easing the memory 
timings to 4-4-4-15. 

Corsair has also recently introduced an 
even lower-latency DDR2 memory mod- 
ule, the XMS 6400C3, which runs at an 
amazingly low CAS 3-4-3-9, the first 
DDR2-800 module we've seen dipping 
below CAS -4 for a shipping product. 



Kingston HyperX KHX6400D2LLK2/2G 



Industry veteran Kingston is taking a 
less dramatic approach with the high-per- 
formance DDR2 modules it sells under 
the HyperX name. Kingston's modules 
are less flashy with their Dodger-blue alu- 
minum alloy heat spreaders, but they get 
the job done. Kingston is selling other 
HyperX modules at clock speeds up to 
1,000MHz with 5-5-5 timings (similar to 



the OCZ Platinum kit), but the modules 
we tested are rated for 800MHz operation 
at CAS 4-4-4-12 at IT timings. 

The KHX6400D2LLK2/2G modules 
are the fastest-rated modules we tested at 
stock 800MHz speeds, and they also run 
at the lowest voltage levels (2V). The 
modules don't support EPP technology, 
but as of this writing, Kingston had 
recently introduced modules with EPP 
support, so if you have an EPP-supported 
platform, keep an eye out for those. 

Although the Kingston modules pro- 
duced excellent performance at stock 
800MHz frequencies (the best in this 
shootout), they weren't as terrific of over- 
clockers as the Corsair and OCZ modules. 
We were only able to clock our Kingston 
modules up to 933MHz at fairly low CAS 
5-5-5-2T timings. Even to get to this 
speed, we needed to kick up the voltage 
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HyperX KHX6400D2LLK2/2G 

$349 
Kingston 

www.kingston.com 
• ••• 



levels to 2.1V. We couldn't get the mod- 
ules to work stably at clock speeds over 
950MHz. In any case, Kingston is less 
adamant about marketing its modules to 
overclockers, and these modules do deliver 
excellent stock performance. 



OCZ DDR2-8000 Platinum Enhanced 
Latency XTC Dual Channel & 
PC2-8000 Gold GX XTC Dual Channel 



OCZ is likely Corsair's most resilient 
competitor in the high-performance 
memory market, and the company already 
has nearly a dozen DDR2 products all 
focused at high-end enthusiasts and over- 
clockers. Based in Sunnyvale, Calif, just 



blocks from One AMD Place, it's not sur- 
prising OCZ and AMD have worked 
together on a number of high-performance 
projects. Like many of its competitors, 
OCZ is also pushing dual-channel DDR2 
packs as the perfect solution for AM2 sys- 
tems. We tested two such kits. 

The higher-performance kit of the two 
is the OCZ DDR2-8000 Platinum En- 
hanced Latency XTC Dual Channel kit. 
Fitting of its name, the modules are outfit- 
ted with ultra-reflective silver heat spread- 
ers (sadly not platinum, though). The heat 
spreaders use a unique open-airflow 
honeycomb design (dubbed Xtreme 
Thermal Convection) that decreases tem- 



peratures by letting module-created heat 
escape and/or allowing system-created air 
to flow in a more direct path to the mem- 
ory chips. With additional holes it seems 
likely that OCZ's modules have less sur- 
face area and use less heatsink material 
(the modules are slightly lighter than 
Corsair's), so it's a tough call which 
method is more effective. We can say we 
had no issues with heat during our testing. 
OCZ pretests each 1GB module and 
certifies it to run at 1,000MHz clock 
speeds at CAS 5-5-5-15 latencies at 
2.1V — a bit slower than Corsair's high- 
end product rated for up to 1 ,066MHz at 
these same timings (but also requiring 




DDR2-8000 Platinum Enhanced 
Latency XTC Dual Channel 

$499 
OCZ 

www.ocztechnology.com 
• ••• 




PC2-8000 Gold GXXTC Dual Channel 

$479 
OCZ 
www.ocztechnology.com 

• •• 
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more voltage). These modules also work 
great at DDR2-800 speeds with the tim- 
ings at slightly higher CAS 5-4-4-12 set- 
tings. Additionally, the OCZ Platinum 
modules were good overclockers; we over- 
clocked the modules to 1,120MHz while 
maintaining the module's stock CAS 5-5- 
5-15 timings. We also successfully over- 
clocked the modules by running at CAS 
4-4-4 timings at DDR2-800 speeds. 

Unfortunately, as of this writing, the 
OCZ Platinum XTC 8000 DDR2 mod- 
ules we tested don't support EPP. How- 
ever, OCZ has just started adopting EPP, 



and it has already moved the technology 
into several of its high-end modules. It's 
likely we will see EPP support across the 
board on OCZ memory modules in the 
near future. 

We also tested OCZ's 2GB pack of 
PC2-8000 Gold GX XTC Dual Channel 
product, which also has two 1GB mod- 
ules pre-tested to 1,000MHz DDR2 
clock speeds. The only differences 
between the Gold and Platinum editions 
appear to be the timings and color. The 
Gold Edition modules have gold-tinged 
heat spreaders and are rated for CAS 



5-6-6-15 timings at 1,000MHz. There 
was a slight performance drop due to the 
lower timings, although these modules 
overclocked to 1,066MHz at CAS 5-5-5 
timings, reaching Platinum Edition levels 
with a small voltage boost (2.1 to 2.2V). 
These modules run about $20 to $30 
cheaper than the Platinum Edition mod- 
ules, so consider going all out for the 
Platinum modules if you're planning on 
purchasing OCZ modules. A 

by Chris Connolly 



DDR2 Memory Modules 



Despite the differences in clock speeds and timings, there was 
surprisingly little variance in our real-world gaming benchmarks 
among these memory kits. The DDR2-1 ,000 and 1 ,066MHz 
modules provided the greatest amount of bandwidth, although 
the modules with tight memory timings and lower clock speeds 
performed just as well as, if not better than, the higher-clocked, 
higher-latency modules. 

At the time of this writing, DDR2-1 ,000 and DDR2-1 ,066 mod- 
ules held substantial price premiums over DDR2-800 modules, 
even high-end 800MHz modules with low-latency timings. Given 
the small amount of difference between the two speed grades, 
we'd highly recommend purchasing high-quality DDR2-800 
modules with low latencies as of now. Not only will performance 
levels be nearly identical to those with DDR2-1 ,066, but you 
won't have to risk instability by running at overclocked speeds. 



Our Kingston modules provided the best stock 800MHz per- 
formance and also have the lowest price. Thus, these kits are our 
recommendation for most people. However, Corsair's XMS2 
6400C4 modules are also a good buy; they have a lower price 
compared to the 1 ,000MHz-plus modules but can also overclock 
to higher levels if you're willing to live with a bit of latency. OCZ's 
modules are excellent performers and overclockers, but they're 
extravagantly priced, so they're difficult to recommend com- 
pared to the other kits here. Hopefully by year's end, we'll see 
large-scale companies such as Samsung and Infineon bring 
OEM-style DDR2-800 modules to market to drive prices down. 

In any case, DDR2-800 and AMD's Socket AM2 processors 
are a terrific match. We're looking forward to seeing how the 
platform evolves the next several years before DDR3 hits, 
hopefully in 2009. ▲ 
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Corsair XMS2 
8500C5 

1.066MHZ 
5-5-5-1 8-2T 


Corsair XMS2 
6400C4 

800MHz 
4-4-4-1 2-2T 


Kingston HyperX 
KHX 6400 

800MHz 
4-4-4-1 2-1 T 


OCZ PC2-8000 
Platinum EL 

1,000MHz 
5-5-5-1 5-2T 


OCZ PC2-8000 
Gold GX XTC 

1,000MHz 
5-6-6- 15-2T 


SiSoft Sandra 2007 Memory 
Bandwidth 

SiSoft Sandra 2007 Memory 
Latency 


10,132MBps 


8,989MBps 


9,349MBps 


10,102MBps 


9,892MBps 


74ns 


81ns 


81ns 


74ns 
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Bandwidth 

Sciencemark 2.0 Memory 
Latency 


9,073MBps 


8,541 MBps 


8,623MBps 


8,870MBps 


8,812MBps 


40.2ns 


43ns 


41.1ns 


40.6ns 


41.4ns 


Half-Life 2: 
Episode One 


119.2fps 


121.08fps 


122.3fps 


122.31fps 


120.8fps 


F.E.A.R. 


167fps 


171fps 


170fps 


167fps 
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ith AMD Socket 
AM2-based CPUs 
hitting the streets, it 
was time for us to put 
together a killer machine 
to see exactly what the plat- 
form could do. We all know 
that AMD's Athlon 64 FX-62 is super fast in its own right, but 
what could it do when overclocked well beyond its default speed 
and coupled with some of today's best components? That's what 
we intended to find out. 

Keep Cool 

The FX-62 ($1,031), AMD's current flagship AM2-based 
CPU, was the obvious choice for our rig's cornerstone. We rarely 
settle for "bone stock" components, so we did away with the PIB 
cooler that AMD supplies with retail FX-62s and instead picked 
up a new Zalman CNPS9500 AM2 cooler ($65). The oversized 
CNPS9500, constructed almost 
entirely of nickel-plated copper, has 
three curved heatpipes that wick 
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The CPU at the heart of our AM2 
rig is AMD's flagship Athlon 64 
FX-62— overclocked way beyond 
its specifications, of course. 



heat away from the heat plate, transferring it to the 
cooler's ultra-slim 0.2mm heatsink fins. 
If the FX-62 is our system's cornerstone, then our 
motherboard is the foundation. We wanted a solid base 
to build upon, so we chose Foxconn's nForce 590 SLI- 
based C51XEM2AA ($210). This choice may confound 
some power users unfamiliar with Foxconn's recent prod- 
ucts, but the C51XEM2AA is about as good as AM2 mother- 
boards get in terms of features and performance. While Nvidia 
reps were briefing us recently on the nForce 590 SLI chipset, 
they told us, "To build great core logic, you need to build a 
great motherboard." To showcase the chipset, Nvidia designed 
an nForce 590 SLI-based board that incorporates all the hard- 
ware and software features the chipset offers, plus all the BIOS 
hooks necessary to fully utilize nTune 5.0. Foxconn took that 
reference board, re-qualified it, and brought it to market as the 
C51XEM2AA. With support for LinkBoost and EPP (Enhanced 
Performance Profiles) and an overclocking-friendly BIOS, the 
C51XEM2AA fit our needs perfectly. 

How Low Can You Go? 

You can't have a high-performance rig without overclockable, 
low-latency memory. To that end we enlisted Corsair memory for 
our build. The increased bandwidth that the new DDR2 memory 
controller in the Athlon 64 FX-62 only does so much to boost the 
AM2 platform's performance. However, the FX-62's on-die mem- 
ory controller does benefit significantly when coupled with low- 
latency RAM. To date, the lowest-latency, dual-channel DDR2 
memory kit with the highest capacity available is Corsair's 
TWIN2X2048-6400C3. Our kit ($453) included a matched pair 
of 1GB DIMMs (2GB total) able to operate at CAS 3-4-3-9 set- 
tings. The kit also uses EPP for automatic overclocking when 
installed in a compatible motherboard, which ours is. 

Push The Pixels 

To power our graphics subsystem, we went to the top of 
Nvidia's line-up and installed two 512MB GeForce 7900 GTX 
cards ($499 x2) in an SLI configuration. Why not a pair of 
GeForce 7950 GX2s? As of this writing, Nvidia isn't supporting 




Corsair's TWIN2X2048-6400C3 2GB DDR2 
memory kit operates at low latencies of CAS 3-4-3-9 
and incorporates EPP (Enhanced Performance 
Profiles) for automatic overclocking when it is 
installed in the right motherboard. 
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quad-SLI with two 7950 GX2s in the DIY 
market. To somewhat make up for the dis- 
parity, we overclocked the hell out of the 
GTXs, boosting their performance well 
above stock. In fact, we ran the cards 
with GPU and memory clock speeds of 
700MHz and 875MHz (1.75GHz DDR), 
respectively. The 7900 GTX is also the 
only card that currently works with Link- 
Boost enabled on the nForce 590 SLI. 
Check out how our rig tore through FEAR, 
and we promise you won't be disappointed. 
Last month, we focused on RAID (page 
54), including setting up and benching 
various RAID arrays using 10,000rpm 
Western Digital Raptor X WD 1500 hard 
drives. The WD 1500 has consistently put 
up the best performance numbers of any 




Until something faster comes along, Western 
Digital's 1 O.OOOrpm Raptor X WD1 500 is the 
undisputed champion of high-performance 
desktop hard drives. We linked two together 
in a RAID configuration. 




We stuffed the components that make up our 
AM2 rig into a Silverstone TJ-03 case. 



desktop hard drive currently available, so 
we slapped a pair ($289 x2) into our AM2 
rig running in a RAID config. Although 
300GB of storage isn't much, our setup's 
performance is hard to beat. Additionally, 
the nForce 590 SLI is specifically optimized 
for this drive, so it was a perfect choice. 

Power & The Rest 

Our remaining components include an 
OCZ GameXStream 700W SLI-certified 
PSU ($160), a Sound Blaster X-Fi card 



($115), and a Plextor PX-716A ($145) 
drive, all installed in a sleek Silverstone 
TJ-03 case ($275). The amalgamation of 
our supporting components, along with 
Zalman's cooler, the FX-62, Corsair 
RAM, and Foxconn board let us overclock 
our CPU to over 3GHz with the RAM 
running at over 1GHz. Needless to say, 
with these specs, our ultimate AM2 rig 
turned out to be a hell of a performer. A 



by Marco Chiappetta 



AM2's Performance Profi 



After we built our AM2 system, we had to see how it could perform. Not content with stock 
performance, though, we overclocked the CPU, memory, and graphics cards. The system runs 
on Windows XP Pro SP2, with DirectX 9.0C (June 2006 update), ForceWare v91 .31 , and 
nForce drivers v9.34. In its overclocked config, we clocked the FX-62 at a healthy 3.1GHz and 
the RAM at 1 ,042MHz. To achieve these speeds, we dropped the CPU multiplier to 12X, raised 
the HyperTransport frequency to over 260MHz, and bumped the voltages to the CPU and mem- 
ory up by 0.1V. To keep the system stable, we had to relax the memory timings to CAS 4. We 
also took the GeForce 7900 GTX cards from stock GPU/memory speeds of 650MHz/800MHz to 
700MHz/875MHz. 

The overclocked system put up some serious benchmark scores. Perhaps the most impres- 
sive results were in the Sandra Memory Bandwidth test, where the rig easily broke the 10GBps 
barrier, and the high-res F.E.A.R. benchmark, where the system ran at greater than 100fps, 
even with the resolution cranked up to 1 ,600 x 1 ,200 with 4XAA and 16XAF enabled. What the 
scores can't convey is the system's overall responsiveness. The rig is easily the fastest DIY 
system we've built and had the pleasure to use. Until Intel's Core 2 Duo arrives, there doesn't 
appear anything on the immediate horizon that can touch this rig. This one is a screamer. ▲ 
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Single-threaded 


66.3 


59.7 






Multithreaded 
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Low-resolution CPU Test 
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Official product name: Internet Explorer 7 

Version # previewed: 7 Beta 2 

Publisher: Microsoft 

Developer and URL: Microsoft; 

www.microsoft.com 

ETA: Q4 2006 

Why you should you care: The future 

de-facto Web browser is here. 



by Warren Ernst 



The Bleeding 
Edge Of Software 

Inside The World Of Betas 



Internet Explorer 7 Eeta 2 



t was only a matter of time before the 
900-pound gorilla of the Web browser 
market got in on the alternative browser 
scene, with Internet Explorer 7 being 
Exhibit A. While perhaps not as innovative 
as Firefox or Opera, IE7 is a strong showing 
with many new features that power users 
have clamored for for years. And because 
IE7 will be part of Vista (and probably any 
future WinXP service packs), even if you 
don't care for the changes, you might as well 
get used to them. 

IE7 looks much different than other 
browsers and most other programs. By 
default there's no traditional menu bar. The 
Back and Forward buttons are the only ones 
visible on the toolbar. Other commands and 
menus appear as pop-up menus from small- 
er buttons. The result is much more of a 
Web page is visible at one time. 



Tabs are an obvious addition to IE7, 
along with an RSS reader and integrated 
search toolbar (MSN Search by default). 
These features make IE feel a bit like 
Firefox. Also similar to Firefox is the ability 
to print Web pages without cutting off 
material on the left. Better is a Print Preview 
screen where you can drag and drop mar- 
gins and easily remove headers and footers. 

Security improvements are welcome. All 
windows display "unspoofable" URLs to 
prevent phishing, and IE7 runs in a protect- 
ed mode to prevent spyware or viruses from 
getting into the base OS. There are also sup- 
posedly internal changes to keep IE7 from 
being the open door that IE6 has been. 

Web pages appear in IE7 pretty much as 
in IE6, and with stability and speed being as 
high as they are, there's little reason not to 
give IE7 a whirl. A 



Screamer Radio 0.3.9 Beta 



~~ here's no shortage of Internet radio 
players for Windows, and most let you 
listen to at least a slice of the radio spectrum. 
Perhaps for this reason, the smaller music 
players are often free. But there's room for 
innovation, as Screamer Radio proves. 

Many media players are horribly bloated. 
If loading a 10MB app to listen to a sound 
stream is offensive, Screamer will be music 
to your ears; it's just a 750KB download. 
The UI is simple with just some drop-down 
menus, a VU-meter, volume slider, and a 
few playback controls. Data about the cur- 
rent radio stream displays in the middle. 
Screamer comes with about 100 presets to 
various stations, but copying and pasting 
new radio links is a snap. 



Screamer's best features may be its record- 
ing abilities. Using the LAME encoder and a 
built-in buffer, it can record radio streams 
directly to MP3s, even if you start recording 
a few minutes into a song, and optionally 
stop when the song finishes. Screamer does 
this with OGG, AAC, and Windows Media 
streams, although not Real streams. 

Screamer isn't perfect, though. Presets live 
in the menu structure only, so you can pro- 
gram, say, your top 10 stations to a row of 
preset buttons, such as with most car stereos. 
Some recordings require touching up, as 
Screamer detects song breaks via the station's 
transmission of artist and title information, 
which can lag behind the audio stream sub- 
stantially. An alarm function and ability to 
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Official product name: Screamer Radio 

Version # previewed: 0.3.9 Beta (20060524) 

Publisher: David Zidar 

Developer and URL: David Zidar; 

www.screamer-radio.com 

ETA: Q4 2006 

Why you should care: Perhaps the best free 

Internet radio client for Windows. 

record programs at a preset time would also 
be nice. Still, the app is free, stable, light- 
weight, and a welcome addition for Internet 
radio junkies. A 
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Upgrades That'll Keep You Humming Along 



Security upgrades are on display this month, including a new 
ZoneAlarm's suite version and the official release of Windows Live 
OneCare. Linux users get their own Picasa version and BitComet and 
uTorrent see refreshes for BitTorrent junkies. 



Upgrades 



Adobe Reader Speed-up 1.35 

Tweaks for this invaluable one-trick tool 
now only work with Adobe Reader 
version 7. 

Get it at: www.tnk-bootblock.co.uk 

Aurora Beta 9.0 

This graphics app gets a new UI and 
docking panels for Preview, Project, 
Logical Tree, Resources and Properties 
tabs. You can also search for objects and 
make limited 3D animations. 

Get it at: www.mobiform.com 

BitComet 0.68 

BitComet gets an improved core, includ- 
ing a better select-file algorithm, plus bug 
fixes for some crashes that nonstandard 
HTTP protocol and encryption protocol 
packets caused. 

Get it at: www.bitcomet.com 

CCIeaner 1.30.310 

The free system cleaner and optimization 
tool now detects and cleans Opera, adds 
Windows Defender Cleaning, and 
updates Nero Burning ROM cleaning. 

Get it at: www.ccleaner.com 

Filezilla 2.2.24a 

The FTP client gets a fix for compatibility 
with non-standard desktop locations. 

Get it at: filezilla.sourceforge.net 

Firefox 1.5.0.4 

A minor upgrade makes the browser more 
stable and secure than previous versions. 
Get it at: www.mozilla.org 



iView MediaPro 3.1 

This personal media manager gets new 
Universal Binary compatibility for the 
Mac. New features appear for toolbar 
search, import\export operations, and 
thumbnail views. 

Get it at: www.i-view-multimedia.com 

Mp3tag2.36 

New features for the media file utility 
include UNSYNCEDLYRICS for MP4 
tags, an "export cover to file" option, 
and an auto-complete feature for drop- 
down menus. 

Get it at: www.mp3tag.de/en 

MySQL 5.0.22 

This version plugs a security hole discov- 
ered in multibyte-encoding processing. 

Get it at: www.mysql.com 

Opera 9.0 Build 8460 

Recent builds of Opera 9.0 now export 
bookmarks to Netscape-compatible for- 
mats. A horizontal toolbar also appears 
as needed. 

Get it at: www.opera.com 

Picasa for Linux 

Google now has a Linux version of the 
free image manager that's designed to 
work on any Linux OS running on a 386- 
compatible Intel CPU. Functionality is 
similar to the Windows version. 

Get it at: picasa.google.com/linux 

Thunderbird 1.5.0.4 

Mozilla's email client adds Universal Binary 
support for Mac OS X to provide native 
support for Macs with Intel Core CPUs. 



This version also gets security fixes and 
stability improvements. 

Get it at: www.mozilla.org 

uTorrent 1.5.1 Beta Build 462 Beta 

The BitTorrent client gets a fix for an occa- 
sional run-time error when opening a con- 
taining folder. Changes include a new 
Complete On column, better UPnP code, 
and graphic progress bars on by default. 

Get it at: www.utorrent.com 

Windows Live OneCare 

MS officially releases its security and system 
maintenance suite, which includes anti- 
virus, antispyware, tune-up, and monitor- 
ing elements, all available as a Web service. 
Get it at: www.windowsonecare.com 

ZoneAlarm Internet Security Suite 6.5 

The suite gets a new Identity Protection 
Center to help avoid identity theft. A 
Game Mode also throttles back some secu- 
rity alerts and warnings that can interrupt 
online play. 

Get it at: www.zonealarm.com 



Driver Bay 



ATI Catalyst 6.5 

The Radeon drivers add a Standard Dual 
Mode to the Overlay Theater Mode for 
Xl.%00 cards that hardware-accelerates 
video on dual displays in clone mode. They 
also extend adaptive antialiasing support to 
the Radeon 9500 and above families. 

Get it at: www.ati.com 

Sony PSP Firmware 2.71 

This firmware lets the Web browser down- 
load game demos directly to the Memory 
Stick, and the demo for LocoRoco is avail- 
able. Other updates improve PSP interac- 
tion with Sony LocationFree devices. 

Get it at: www.us.playstation.com/psp 

Sound Blaster X-Fi Beta 

These drivers expire in September and 
aren't supported, but they give the sound 
card OpenAL 1 . 1 and improve the overall 
audio experience. 

Get it at: www.creative.com 

by Steve Smith 
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How The 
Torrents Flow 

A Roundup Of BitTorrent Clients 



How many BitTorrent clients can 
there possibly be? Several years 
into the life of Bram Cohen's 
revolutionary file-distribution system, 
literally scores of variants riff on the BT 
theme, from major players such as Azur- 
eus and BitTornado to offbeat apps like 
PDA-oriented WinMobile Torrent. 

Veteran torrent surfers are probably 
already bolted to one or another of the 
many programs out there, but anyone 
learning to swim in this torrent of choices 
has to wonder how BitTorrent might be 
better than BitTornado or BitComet or 
BitWhatever? Most of the top BT spin- 
offs are quite good, but each caters to a 
different type of user with different needs. 
I rounded up a baker's half dozen of 
the most popular programs and checked 
their appropriateness for the many styles 
of file-sharing usage. The BT category is 
still new, and much of the development 
comes from small teams that swap in 
and out beta features frequently. These 
reviews are based on the latest official 
program versions as of mid-June, so 
all will likely have updates as you read 
this. For a comprehensive view of what's 
available and new in BT, try Slyck.com 
for file-sharing news and its Guide To 
BitTorrent, which has links to most 
major programs and online guides for a 
sector that, alas, still suffers from poor 
documentation overall. 

How We Tested 

I tested these apps on a 3 GHz Pentium 4 
machine with 1 GB of RAM running on 
Windows XP Pro. I ran the torrents across a 
cable broadband connection that, according 
to Speakeasy.net's online test, provided 
6,198Kbps download and 359Kbps upload 
bandwidth. My connection went through a 
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router with UPnP support and ZoneAlarm 
Internet Security Suite installed. With each 
program I tried to maintain up to three 
simultaneous downloads from well-seeded 
sources and used any available integrated 
tools to create a torrent from a file. Using 
each client's default download settings in 
the background, I also browsed, used email 
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clients, and operated various elements of 
Microsoft Office in the foreground to test 
for obtrusiveness. 

ABC [Yet Another BitTorrent Client] 3.1 

The glibly named ABC is bit more 
cursory than some of the other BT clients 
around. The app is based on the Bit- 
Tornado core, but most of its operations 
are a bit less polished than Azureus, 
BitComet, and uTorrent. Nevertheless, 
like a lot of smaller BT projects, this one 
gets the job done in a simple style that's 
not complicated or obtrusive. 

Unlike most other leading BT clients 
around, ABC greets a new torrent down- 
load with only an invitation to point the 



file to a specific directory. In the program's 
main download window, you can shape 
the upload/download parameters, but only 
after drilling into a right-click menu under 
the cryptically labeled Local Settings. And 
so it goes with this decent, but cumber- 
some, program. Options for shaping the 
upload/download rate of individual files 
are available as five priority settings in the 
right-click context menu. Simple Up and 
Down arrows on the interface move files 
up and down the list to set relative priority. 
In fact, "simplicity" really is the watch- 
word for ABC, and that may be good for 
many users. The program doesn't offer 
anything like the granular monitoring 
detail of the other clients in this roundup, 
but most novices will hardly understand, 
let alone need, them. The app's operation 
=r=i is relatively unobtrusive, and I found 
its default settings gobbled a bit less 
bandwidth from my other network 
and browsing tasks than some of the 
gorilla-sized alternatives. 

A three-man team produces ABC, 
and there is little in the way of 
detailed help besides an open forum 



ABC [Yet Another BitTorrent 
Client] 3.1 

Free 

Various developers 

pingpong-abc.sourceforge.net 

• ••< 



and a push-over to BitTornado's 
FAQ, which is itself pretty limited. For 
newbies, this program has its simple 
charms, and like all of these clients, it 
gets the basic jobs done. Most users will 
quickly yearn for the flexibility of more 
robust clients, however. 

Azureus 2.4.0.2 

If there is a Cadillac of BT clients, 
Azureus is surely it. For those who really 
want total control of all aspects of their file- 
sharing experience and who like popping 
the hood on a program and playing with all 
of its parts, Azureus, which is built on Java, 
is the one for you. For newbies and midlevel 
system owners, however, there are easier and 
less resource-hungry programs available. 
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Azureus' interface is quite simple and 
clean. From a My Torrents list, you can 
drag your downloading files into a differ- 
ent priority order. Very helpful colored 
icons indicate the health of the connec- 
tion for each downloading torrent. Right- 
click any file and a cascade of advanced 
operations spews forth, including every- 
thing from adding new trackers to setting 
download speed limits on specific files. 

There's a tremendous level of control 
of every imaginable aspect of the protocol 
here. You can launch files directly from 
the Seed area once a download is com- 
plete. But that is just the surface stuff. 
Azureus has piles of tabs that show you 
both the individual pieces of a torrent and 
the actual files in a package. Additionally, 
when individual files are complete, 
Azureus lets you open them, even as the 
rest of the package is downloading. Also 
very handy is the ability to download 
selectively from a package of files by just 
unchecking boxes in the file list. This 
doesn't always make the download faster, 
but it can save you a lot of drive space. 
Azureus even has a cool graphical view of 
the swarm itself. 



Expandability may 
be Azureus' strongest 
suit. The app accepts 
plug-ins that can apply 
IP filters, scan and 
download files from 
RSS feeds, and even add 
the game Sudoku. The 
program is also among 
the few top BT clients 
to use protocol encryp- 
tion, which claims to 
defend against the "traf- 
fic shaping" that some 
stingy ISPs are using to 
limit bandwidth use 
by heavy downloaders. 
How well the scheme 
works is anyone's guess 
right now though. 
A built-in wizard walks you through the 
process of making and planting a torrent, 
although when things went wrong, Azureus 
delivered some inexplicable error messages. 
And while the program does support UPnP 
port forwarding, that feature kept de- 
livering errors I couldn't track to a source. 
Overall, however, the developers provide 
some of the best general documentation of 
any client, including an extensive FAQ that 
anticipates most problems very well. 

Azureus is a true Cadillac, in that it's 
not only fully chromed out but also heavy 
and a road hog. It stole resources and 
memory easily in my tests, and it slowed 
down other operations more frequent- 
ly than most clients. You can do some 
tweaking to tame it a bit, but it is among 
the slowest loading and more obtrusive 
programs. Such is the price of power. 

BitComet 0.68 

BitComet is a lot like uTorrent, in that 
it offers users an incredible level of control 
within an efficient interface. It's arguably 
the flattest of the BT interfaces, and it's 
certainly more cluttered and confusing 
than most. For instance, some of the over- 
sized icons along the top control the state 
of the main window (whether displaying 
the built-in Web browser, downloading 
torrents, etc.), but other buttons on the 
same row control such operations as Pause 
and Delete. Generally, a program should 



distinguish more clearly between naviga- 
tion and function buttons. The left navi- 
gation area has tabs for rifling through the 
browser window, search services, and a 
hierarchy tree that seems to include direct 
links to all your torrent activity, as well as 
RSS feeds and torrent sites. There's yet 
another pane that calls up file and down- 
loading details (Peers, Stats, Trackers, etc.) 
in an additional secondary window. The 
total effect is flat but overdone. 

BitComet claims to have wizened some 
of the common BitTorrent operation with 
Intelligent download/upload rate controls, 
disk caching, file allocation, and even 
hash scanning, all of which are designed 
to optimize performance. I can't subjectively 
say I noticed much of a difference between 
BitComet and uTorrent or Azureus in over- 
all speed and efficiency, however. BitComet 
does seem to have a larger memory foot- 
print than the diminutive uTorrent, and 
like most other clients, I had to dial back its 
default settings to make simultaneous Web 
browsing bearable during downloads. I do 
like the drag-and-drop ease of creating a tor- 
rent, which only requires dragging a file into 
the transfer window and confirming the 
default settings. 

Despite the clutter there are unique fea- 
tures here. I found an RSS reader, but I 
couldn't find clear directions for adding 
new feeds to the default collection of 
torrent locations. There's a built-in Web 
browser, but every new window or pop-up 
added a new tab, and things got crowd- 
ed and chaotic quickly. There's a chat 
function, but I got a message that it 
was Disabled For This Task, even though 
I enabled it in the Preferences menu. 
Overall, BitComet has cool ideas that are 
still implemented imperfectly. 

Two things that did work quite well 
and stand out among the other clients are 
integrated search and video previews. 
Unlike the search boxes in BitTorrent 
and uTorrent, BitComet's lets the built- 
in browser call up the results immediately. 
You navigate to the torrent and pick it up 
in the client seamlessly and without jug- 
gling multiple programs. Any heavy video 
downloaders should try BitComet, if only 
for its unique video previewing feature. 
Additionally, in a very cool trick, the client 
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will reach out to assemble the pieces of the 
torrent you need to sample the clip. This 
requires a nice, fat bandwidth chunk and 
patience, though. The final result can be 
choppy and loaded with pauses, but it can 
also save you from downloading the wrong 
or poor versions of the clip you want. 

A mixed bag to be sure, BitComet feels 
less finished than some of the competi- 
tion, but the search integration and video 
previewing may be exactly what some 
users want. 

BitTornado 0.3.15 

Popular with many torrentians, Bit- 
Tornado bills itself as an "Experimental 
BitTorrent Client," although I'm a bit 
hard-pressed to say precisely what exactly is 
being tested out here. Surely the app isn't 
an experiment in good looks because it is 
hands-down the ugliest client among the 
top- tier options. The app has a purely text- 
driven interface with none of the cute 
icons and tabbed screens you'll find else- 
where. But that's part of its charm. This is 



a straight-ahead, simple torrent down- 
loader that gets the job done. 

When you load a torrent, BitTornado 
just asks to point the file to a directory. 
The interface handles only one download 
at a time. Unlike other clients every tor- 
rent requires a new instance of Bit- 
Tornado and a new window. The only 
way to prioritize files is to tweak the set- 
tings in each open window. This makes 
for a messy process if you download mul- 
tiple files simultaneously, and it also adds 
up to a lot of memory usage. When I 
checked the Task Manager during a mul- 
tiple-download session, each instance of 
BitTornado was listed as a separate service 
using between 30 and 40KB each. 

Additionally, resuming a failed or inter- 
rupted download can be a pain in the neck 
because you can't just reload the client and 
have it resume the download. You need to 
restart the app and point it to the torrent or 
download the torrent again from the origi- 
nal tracker site to have Tornado pick it back 
up. At least I think that's how it works. This 



thoroughly undocumented program has the 
simple interface of an introductory program 
but without any of the help files a newbie 
needs. BitTornado also has a Super Seed 
Mode for more efficient uploading of poor- 
ly seeded, larger torrents, but once you turn 
it on, it doesn't turn off. The standard Bit- 
Tornado program doesn't have a built-in 
torrent maker, but the developers say the 
download for the source code includes a 
basic tool for assembling a torrent. 

For all of its limitations, Tornado has an 
upside, especially if you're just grabbing 
a single torrent at a time: The download 
speeds are good and relatively unobtrusive 
to other network activity and running pro- 
grams. The simple display uses a slider and 
drop-down menus to set upload limits, 
pause the download, or use presets for dif- 
ferent connection types. You can monitor 
peer activity from a pop-up box, and 
despite the app's rough looks, there actual- 
ly are good, deep controls hiding in other 
pop-up windows that let you do such 
things as flush data from memory to a hard 
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drive every five seconds and set one of 
two UPnP port-forwarding speeds. 

For a quick and clean download, 
BitTornado is a nice tool to have, as 
it loads very fast, has an uncluttered 
interface, and seems quite stable 
and polite with other aspects of your 
system. For running multiple tor- 
rents, however, it gets cumbersome. 
You might try the ABC client, which 
tames this Tornado with a nicer inter- 
face and multiple-file handling. 

BitTor rent 4.4.1 

Bram Cohen's original interface for 
his own protocol remains one of the 
best entry-level clients around, and it's 
a good choice even for advanced users 
who have relatively light download needs. 

BitTorrent presents a deceptively sim- 
ple, iPod-like interface. A Pause button 
lets you halt activity, and a slider controls 
the amount of upload bandwidth you 
want to dedicate to your exchanges. The 
limited interface is remarkably smart in 
that it anticipates what most basic and 
intermediate users really need and leaves 
the bells and whistles to more sophis- 
ticated and complicated clients such as 
Azureus and uTorrent to serve the afi- 
cionados. BitTorrent has a small footprint 
of only about 33KB in active memory, it 
never slows down other programs, and its 
downloading is relatively unobtrusive. 

You can get more detail in BitTorrent by 
right-clicking a downloading file to view all 
its torrent parts, the peers used, etc. You 
can't do such things as select pieces of a 
multiple-file torrent to download or ignore, 
however. Additionally, you can't get the 
kind of granular control you'll see in most 
other top clients, such as regulating speeds 
for specific downloads or previewing the 
pieces you've already downloaded. I also 
wish there was a bit more direct control 
over the bandwidth that BitTorrent uses. 
Other clients are easier to tame in that 
respect, although BitTorrent does give you 
good seeding options to place limits on 
time ratios for sharing files. The Settings 
window, which controls most functions, 
also lets you open multiple downloads, 
enable UPnP port forwarding, and adjust 
the port that the program uses. Setting up a 
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torrent is easy using a window that sets the 
piece size and enables "trackerless" tracking, 
which doesn't require planting the torrent 
information on a specific tracker site. 

One newer, standout feature (also now 
in uTorrent) is an integrated search box. 
You can run a query for torrents against 
the BitTorrent search engine the company 
launched last year. While convenient, the 
search function isn't seamlessly integrated 
because it really just calls up a window in 
your default browser to get the results. 
You still need to navigate and finger a file 
as you would normally. BitComet has a 
more seamless integration. 

Regardless, what you do get in BitTor- 
rent is a solid and very usable client. I wish 
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there was more overall control over 
bandwidth usage, and it seems some 
features, such as selective file down- 
loading, would be easy enough to 
implement without cluttering the 
interface. Power leechers and seeders 
may find BitTorrent constraining in 
short order, but it remains a solid 
starting point for most of us. 

Rufus 0.6.9 

This lesser-known client actually 
has a very nice mixture of the better 
features and attributes from some of 
the more familiar clients, including the 
interface of uTorrent, the visual track- 
ing of Azureus, and some of the ease of 
BitTorrent. Additionally, Rufus has a 
fairly low memory profile, and its default 
settings didn't hog all my bandwidth. 

Much of what applies to uTorrent 
applies to this program. The tabbed inter- 
face lets you view the details about the file, 
downloading, and peer status. This inter- 
face also has an integrated RSS reader for 
pulling torrents from feeds easily. It also has 
a search box, but it's poorly implemented, 
requiring that you manually insert the 
engine address and any necessary search 
parameters. This seems awfully kludgy for 
an otherwise polished affair. The simple, 
icon-driven interface allows for easy priori- 
tization of downloads, and the comprehen- 
sive right-click menu accesses most of the 
setting options for individual files. 

What sets Rufus apart are some of its 
unique management and settings options. 
For instance, when starting a torrent with 
multiple files, the Multi-file Manager 
pops up to let you select which items to 
download and also change the download 
order. The app has some cool 
settings that seasoned torrent 
seeders will appreciate, such as a 
Custom Condition that lets you 
get granular in dictating how a 
file is shared after it completes 
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downloading and "choker options" for lim- 
iting uploads to peers that don't share to 
your liking. There's also a Web Interface 
that accesses and controls aspects of your 
torrent downloads from a remote location 
via password-protected access. 

For advanced users looking for some 
new ideas in torrenting, Rufus is among 
the most imaginative turns on the genre. 

uTorrent 1.5 

uTorrent has become a much-loved 
client among torrent surfers in recent 
months, and I can see why. The program 
feels like it has the best of both BitTorrent 
and Azureus. The clean, icon-driven inter- 
face is easy to manage, and the app installs 
itself conscientiously, asking to check your 
bandwidth and preset upload and down- 
load parameters accordingly. 

The interface has the functionality of 
Azureus but packs the information onto a 
single screen much more efficiently. A left- 
hand navigation box ratchets through lists 
of your current and completed downloads 
and active and inactive torrents. Highlight 
any file in the main list window and the 
tabbed interface in the bottom half of the 
screen can call up file info, members of 
your swarm, files in the package, and a 
real-time chart of downloading/uploading 
speeds. Unlike some other clients, all this 
appears in a single window that's very effi- 
cient and clean. Clear icons positioned 
along the top line that resemble familiar 
VCR playback controls complement the 
window's look. Among all the clients I 
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tested, uTorrent has the nicest combina- 
tion of simplicity and depth. 

The program also has an integrated 
search box that is more powerful than 
BitTorrent's because it can query multi- 
ple torrent search engines, including 
TorrentSpy, Mininova, and BitTorrent 
itself. Unlike the more seamless integra- 
tion of BitComet's search box, uTor- 
rent's calls up your browser to find and 
download a torrent. 

For all its simplicity and depth, you do 
need to tame uTorrent a bit. Its default 
settings can eat up bandwidth with ease, 
and before I tweaked it, the program 
made all other Internet operations crawl. 
Otherwise, the app's strongest appeal may 
be its miniature footprint — about 15KB 
of memory overhead, according to Task 
Manager. Not surprisingly, users with 
older machines running pre-Windows XP 



are especially fond of uTorrent; it's very 
unobtrusive and caused no discernible 
slowdown in other programs. 

The integrated RSS feed is one of 
uTorrent's standout features; it lets you 
monitor feeds for new torrents and down- 
load them directly from the RSS window. 
Over the long haul, however, advanced 
torrent surfers will appreciate uTorrent's 
level of control. When a torrent starts 
downloading, uTorrent offers a great 
range of options, from selective file down- 
loading to electing to run the program 
upon completion. You can label a file 
before it starts downloading, keep it from 
seeding, and more. Just as with the 
installation routines, uTorrent is very 
good at asking you upfront to declare 
your options. I like that in a program. 

by Steve Smith 
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— he biggest problem with data 
seems to be losing it, which can 
happen by deleting the wrong file or 
(more frustrating) storing it someplace 
and not knowing how to find it again. 
Fortunately, if you use GoodSync, you 
can avoid both problems. 

GoodSync synchronizes files that are 
stored in two locations, such as an inter- 
nal or external hard drive, USB device, 
rewriteable CD/DVD, laptop, PC on a LAN, or 
even another computer on the Internet. At its 
simplest level, you can use GoodSync to back up 
important files at fixed time intervals, such as 
every 30 minutes, every hour, or every day. For 
more flexibility in scheduling backups, Good- 
Sync can work with Windows Task Scheduler. 

Rather than have GoodSync run at certain 
intervals, you can also configure it to run when 
certain events occur, such as when you plug in 
a USB device, log in (or log out), or change 
files. Unlike an ordinary backup program that 



mindlessly copies files from one location to 
another, GoodSync tracks file changes in both 
locations and performs two-way synchronization. 
This can be especially handy for keeping files 
on a desktop and a laptop synchronized so you 
always have the most current files on each com- 
puter. To make synchronization even easier, 
GoodSync can create a synchronization folder so 
you'll always know where to find the latest files. 

To broaden its worldwide appeal, GoodSync 
also lets you choose from over two dozen differ- 
ent languages, including Arabic, Chinese, 
Russian, and Norwegian. As soon as you switch 
to a different language, all of GoodSync's menus 
and dialog boxes appear in your chosen language. 

GoodSync is close to perfect: It's easy to use; 
performs a single task flawlessly and reliably; 
and best of all, it's free for personal use. If you 
need to use it in a commercial environment, 
it's still a bargain at $19.95. Whether you use 
one computer or a handful, GoodSync is a pro- 
gram every user should at least give a try. 
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A business needs to know how 
many people are visiting its 
Web site, how many customers are 
buying something, and how they 
found the site in the first place. 
Unfortunately acquiring all this 
information can involve examining 
Web site logs and making sense out 
of the raw data. Rather than do this 
yourself, VisitorVille offers a Sims- 
like alternative. 
While some Web site analyzers create color- 
ful bar or pie charts to help decipher Web site 
visitor numbers, VisitorVille goes a step fur- 
ther by displaying your Web site as an animat- 
ed city. A building represents each page on 
your site, and visitors appear as cartoon char- 
acters that stroll or ride in taxis from one 
building to another. 

The more people who visit a particular Web 
page, the taller the animated building will 
appear. Thus, in just a glance you can see by 
the tallest buildings which pages are the most 
popular on the site. If you watch your Web site 



(or village) in real time, VisitorVille can display 
lights inside buildings to represent that people 
are currently visiting a particular Web page. 
Characters with coins over their heads repre- 
sent visitors who bought something from the 
site. VisitorVille even lets you follow particular 
visitors so you can see which pages they visit, 
how long they stay on each page, and whether 
they buy something. 

To help track how visitors are finding your 
site, VisitorVille displays buses labeled with the 
names of popular search engines. If you see a 
character step out of a bus marked Google, you 
know he found your site using Google's search 
engine. Linking your Web site to VisitorVille 
requires a small chunk of HTML code, which 
the VisitorVille software can add to your Web 
pages automatically. 

Depending on how many people visit your 
Web site, the cost of the software ranges from 
$14.95 to $169.95 a month. VisitorVille 
makes analyzing a site's traffic as easy as watch- 
ing a cartoon and helps you understand quickly 
how people use your Web site. 
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Altiris Software Virilization Solution 2.0 
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Software Visualization Solution 

Free; licenses $29 per node 

Altiris 

www.altiris.com 



ou're familiar with the concept of virtual 
machines, or entire computers (and OSes) 
emulated within another OS. VMware and 
Microsoft offer the two most popular virtual sys- 
tem apps for Windows, but both solutions work 
on a whole-system level, emulating an entire PC. 
Software Virtualization Solution works on a 
much smaller level, encapsulating software pack- 
ages in such a way that you can turn on and off 
installations of Windows applications, restore 
them to unaltered states, and even transport 
them to different computers. All with virtually 
no performance loss. For free. Really. 

Virtual spaces for apps can be a little hard to 
wrap your head around, so here's a concrete 
example: With SVS you can install an app such 
as OpenOffice and SVS automatically keeps 
track of all the files and Registry changes the 
installer makes. The OpenOffice installer 
creates Start menu icons, adds a quick launcher 
to the System Tray, and associates all DOC 
files to OpenOffice Writer. When you activate 



OpenOffice, all seems normal. When SVS deac- 
tivates OpenOffice, almost instantly OpenOffice 
disappears from the system, including Start 
menu items, background tasks, and file associa- 
tions. Even files that OpenOffice saved in My 
Documents disappear. When you enable 
OpenOffice again, everything reappears. 

SVS lets you install virtually limitless amounts 
of apps, with each installed within its own set of 
virtual layers. One layer is write only, representing 
the original installation. A second layer is read/ 
write, representing saved files and changed set- 
tings within the app. Each app's layers remain 
separate, and SVS let's you revert layers back to 
their original states if an app becomes corrupt. 

You might expect such a virtualization system 
to be cumbersome, slow, and unreliable, yet 
Altiris' system is extremely fast, elegantly simple, 
and amazingly reliable. Additionally, it's free 
price for personal use makes it practically the 
perfect tool to try new software, even on your 
everyday system. 
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GPSoftware defines a file manager 
as "a utility program which pre- 
sents lists of files and allows the user to 
perform actions of some kind on those 
files," such as copying, deleting, and 
opening files. That sounds a lot like 
Windows File Explorer, which is free 
but can't do a tenth of the amazing 
things Directory Opus 8 can, thus sav- 
ing you the cost of many other utilities. 
D08 follows in the path of other 
famous alternative file managers, including 
Norton Commander, PowerDesk, Norton 
Desktop, and XTree. D08 makes every effort to 
behave like those products (and others) via Styles 
tabs. Clicking a tab in the DO 8 toolbar gives you 
access to such modes as Dual Horizontal, Dual 
Vertical, Flat, Explorer style, Filmstrip, and 
more. There are also dozens of keyboard short- 
cuts, with many shortcut sets matching those 
beloved utilities of yesteryear. 

A ton of thought clearly went into DO 8, and 
you may not realize how brain-dead File 
Explorer is until you use D08 a while. For 



example, when renaming files, the file extension 
is never selected, so you aren't forced to type .zip 
when renaming a Zip file. D08 figures out what 
file types you're working with in a directory and 
modifies the listing accordingly. Image folders 
appear as thumbnails, document folders display 
document attributes, media folders display audio 
or video attributes, and so on. Overall, there are 
dozens of small functionality improvements. 

D08 also includes such major functions as an 
FTP client, Zip archive manager, folder synchro- 
nizer, duplicate file finder, DIFF and merge tool- 
set, thumbnail and image viewer, and folder 
sizer. Most of these modules reflect great thought 
on the part of developers, and they work well. 

If there's a downside, it's that D08 intro- 
duces a lot of complexity. Practically every ele- 
ment of the program is highly configurable, so 
things may not work as you'd expect at first. 
Fortunately, there's detailed help, third-party 
online tutorials, and Internet discussion groups 
available. Obviously, not everyone needs a pro- 
gram such as Directory Opus, but most power 
users probably could. 
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My Dinner With Jim Allchin 



Microsoft Windows is everywhere, and just 
about everyone uses it. Even Linux fanat- 
ics boot into Windows once in awhile, as do OS 
X zealots. For years, we've been strapped with 
WinXP, an OS that's been riddled with securi- 
ty flaws and user interface shortcomings. For six 
years, we've lived with XP — six long years with 
the same OS. Did I mention XP has been on 
our Desktops six years now? 

Microsoft has long been working on Vista, 
the much-ballyhooed WinXP successor. Vista 
boasts a completely new line of utilities and a 
string of general usability improvements. When 
early Vista builds were shared with developers, 
the OS was known as Longhorn. We were to 
expect an entirely new file system (WinFS) with 
this new version, amongst other rather lofty 
upgrades. We were to expect nothing less than 
"awesome" with an OS six years in the making. 
But as Vista started to shape up, that impressive 
feature list started to winnow down. 

At WinHEC 2006 I had the opportunity to 
interview Jim Allchin, Microsoft co-president, 
Platforms & Services Division, for "The Chris 
Pirillo Show" podcast. It's not every day you get 
to meet an influential leader of the world's most 
popular OS. We asked our questions carefully, 
knowing he couldn't answer our "real ques- 
tions" on the record. The interview went off 
without a hitch, and we had it posted to our site 
within the hour. That evening a handful of 
Windows community leaders were invited to 
have dinner with Jim and discuss Windows' 
future. Again, a chance of a lifetime. 

I was relentless. Immediately, Jim knew I was 
a serious power user as I fired question after 
question at him about why something was (or 
wasn't) happening. He took it all in stride, 
explaining why certain things went down the 
way they did. My passion for Windows was 
never stronger than that night. I want Windows 
to do more; I want Vista to be better; and I 
cared enough to tell Jim how, when, why, and 
where. He asked us to submit bug reports 
directly to him, which I did immediately after 
returning home and loading Windows Vista 
Beta 2 on my laptop. 

I blasted a list of countless UI oversights to 
email, truly hoping he'd nail them down before 
final Vista builds slipped out the door. After 



sending that message, I posted the same list to 
my personal blog, and that link went around 
the 'Net like wildfire, including a subsequent 
post on deeper oversights sitting inside of Vista. 
I didn't hear back from Jim for almost a week, 
although his ultimate response was grateful in 
tone (but somewhat troubled in subtext). I 
believe he wanted to know why I was only both- 
ering to point out Vista's flaws instead of shar- 
ing what makes it shine. The answer was simple: 
Vista doesn't shine yet. 

I'm a hard-ass when it comes to UIs. My 
arguments with the Lotus Notes folks are leg- 
endary, with me claiming the front-end is about 
as beautiful as ox snot and Lotus supporters 
claiming the backend is amazing. "Yes, but I 
should not have to look at something that looks 
worse than your own body's backend." I'm not 
saying that Vista is unsightly, but it certainly has 
miles to go before it's beautiful. 

Let me ask you this: Would you rather make 
out with [random hot chick] or [random ugly 
girl] ? No human being in his right mind would 
pick anything but [random hot chick] . 

Microsoft is famous for putting the fit and 
finish on its products in the 1 1 th hour, which is 
the primary reason these pimples and pock- 
marks never get cleaned up in time for every- 
body's first date with their software. I'm told 
time and again to save my UI feedback until 
this part of the development cycle, but by the 
time they'd be ready for it, it's next to impossi- 
ble to incorporate the changes (and I'm told to 
wait until the next product cycle). It's a vicious 
Microsoft circle, and it must be stopped for MS' 
own sake. Need I remind everyone that OS X 
now runs on Intel hardware? If that's not a wake 
up call to Windows developers, nothing is. 

Until the right people at MS start paying 
attention, my Windows software UI jihad will 
continue. It's my hope that RC Vista builds will 
show marked improvements in consistency and 
flow. The ball is in MS' court, and its OS will 
soon be on your PC. How good will Vista look? 
If MS implements my feedback, it'll shine. 

I walked away from that dinner with a new 
respect for Allchin. I don't envy his position. He 
understands power users, though, perhaps more 
than anybody else at MS. My only wish is that 
I could help more than I already have. A 
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You can dialogue with Chris at chris@cpumag.com. 



Chris Pirillo realizes that not every- 
body reads his byline, so they're also 
not likely to discover that he s got a 
personal blog (chris.pirillo.com), 
a tech-content network (locker 
gnome.com), an annual conference 
(gnomedex.com), a metasearch 
engine (gada.be), and a wildly pop- 
ular interview podcast (thechrispir 
illoshow.com). And to further prove 
nobody bothers to read this part of 
the page, even though he painstak- 
ingly writes something different 
here every month, he'll PayPal 
$100 to the first person who 
subscribes to his online content and 
emails him with a short greeting. 
Will you be the first? 



AtWinHEC2006l 
had the opportunity 
to interview Jim 
Allchin, Microsoft co- 
president, Platforms 
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in person for 'The 
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Secrets & Secrecy 



Aside from corporate shuffling over the 
past decade, the Pretty Good Privacy 
(pgp.com) encryption program has been pretty 
stable, as has its open-source doppelganger, Gnu 
Privacy Guard ( gnupg.org ). PGP is commercial, 
GPG is free, and both are mature applications 
implementing the Internet standards track 
OpenPGP specification published as RFC 2440 
"OpenPGP Message Format" in 1998 
(rfc.net/rfc2440.html) . Books written about 
PGP over a decade ago are still useful, even if 
their treatments of PGP applications are woeful- 
ly outdated. Old stuff, right? Maybe not. 

There's the publication of a new book about 
PGP, the first in years, "PGP & GPG: Email 
for the Practical Paranoid," by Michael W. 
Lucas. Lucas introduces basic cryptographic 
concepts like symmetric and asymmetric cryp- 
tography, authentication, non-repudiation, 
public key encryption, and digital signatures; 
explains how they form the basis of OpenPGP 
implementations PGP and GPG; and shows 
how to authenticate and encrypt your email. 

Philip Zimmermann first released PGP in 
1991 with source code under a free-for-non- 
commercial-use license. It was the first trans- 
parent and strong encryption software for 
the masses, and with access to source code 
you didn't have to trust vendors' claims 
about how secure their software was. And 
you could confirm that there were no back- 
doors through which third parties could gain 
access to sensitive data. 

In 1991, encryption software was considered 
a munition with limits on export, and Zimmer- 
mann faced serious federal charges for a while. 
But he has always maintained that true freedom 
of speech requires that you be able to converse 
without fear that some third party is listening. 
That's why you can download the core source 
code of the otherwise proprietary PGP, and 
that's why Zimmermann modified the PGP 
specification so it could go on the Internet stan- 
dards track as RFC 2440. 

Opponents to strong encryption ask: What 
have you got to hide? If you can use it, so can 
drug dealers, pedophiles, terrorists, and other evil- 
doers. How do we catch them if we can't listen in 
on their communications? Very briefly, that's just 
the price we pay to insure honest citizens have the 



right to maintain their privacy. Those evildoers 
use a lot of other technologies, like automobiles 
and cameras and even box cutters, to do their 
evil, but we still permit their free use. 

Why not put in backdoors so the authorities 
can listen in? Can all authorities be trusted not 
to abuse their access? Anyone with access to a 
backdoor becomes a target for bribery or extor- 
tion; we always seem to have a few bad apples in 
government service. Even if we trust our gov- 
ernment not to monitor political opponents, 
there are many repressive regimes that do not 
respect human rights. Dissenters risk their lives 
to express opinions, and encryption with a back- 
door isn't good enough for them. Even here, 
witnesses who've been threatened by criminals, 
women and children escaping from abusive 
family members, whistleblowers, and others 
find that strong encryption protects them — and 
benefits society by keeping them safe. 

Here's the real news: Zimmermann has just 
released a public beta of Zfone, which secures 
VoIP conversations using an open specification 
called ZRTP. Although phone companies and 
ISPs may or may not be listening, your conversa- 
tions are private if you use Zfone with an Inter- 
net calling service. Not yet clear is whether 
Zfone use will be permitted under CALEA 
(Communications Assistance for Law Enforce- 
ment Act), which requires telecommunications 
companies to provide backdoors to simplify 
monitoring conversations. 

Zfone encrypts data before it enters the 
network and decrypts it after it arrives at its 
destination. (ED: See this month's "X-Ray Vision" 
on page 42 for more info.) Technically, one could 
argue that Zfone-protected conversations can 
still be monitored; they would just be gibberish. 
Also, Zfone protects only data streams, so 
conversations can still be monitored the old- 
fashioned way with bugs planted in suspects' 
telephones. Zfone conversations just can't be 
monitored automatically through backdoors at 
communication service providers' facilities. 

Is Zfone legal? Absolutely — for now. Will the 
government eventually move to restrict it? I 
hope not. I don't have anything to hide, either. 
For a comprehensive discussion of the merits of 
strong and transparent encryption, see Zimmer- 
mann's Web site at philzimmermann.com . A 
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Pete Loshin, former technical 
editor of software reviews for 
Byte Magazine (print version), 
consults and writes about com- 
puting and the Internet. He 
also runs www.linuxcook 
book.com. He owns shares of 
both Microsoft and Red Hat 
and believes that Windows 
isn't for everyone, but 
neither is Linux. 
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You can get saucy with Pete at pete@cpumag.com. 
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caught in the web 



Digital Diplomacy 

Whose Internet Is This Anyway? 




The Internet seems so simple for us 
here in the United States: Type 
in an English URL and the site 
pops up. But what if you speak and write 
an obscure language? Will typing a URL 
in your character set bring you to the 
right place? And shouldn't your region's 
government, business, and people be 
able to use this tremendous resource just 
as easily as Americans? Now that so 
much of the world economy occurs 
across the Internet, issues such as who 
manages a nation's discrete domain 
country code can become an issue with 
momentous geopolitical consequence. 
For example, what if a major insurgency 
in Iraq divided the nation between two 
factions and governments? Which one 
would claim legitimate authority over 
the all-important .iq domain, where 
most of the nation's governmental and 
commercial traffic runs? And who would 
the competing factions go to for a reso- 
lution? They would, of course, have to 
rely on a U.S. organization to resolve the 
matter, a situation that one or both 
might find less than ideal. 



Born In The USA 

Because the Internet as 
we know it today grew out 
of a Department of Defense 
network, the key element in 
this worldwide communica- 
tions juggernaut remains 
technically under the con- 
trol and oversight of the 
U.S. government. At the 
heart of controlling the sys- 
tem are managing the DNS, 
which reconciles a domain 
name typed into a browser's 
address box with an actual 
IP address in the network, 
. and the assignment of new 

gTLDs (generic top-level 
domains), such as .biz and 
.tv. The Department of 
Commerce essentially outsources the day- 
to-day management of the Internet to 
ICANN (Internet Corporation for As- 
signed Names and Numbers), which 
approves new domain suffixes and awards 
private companies the right to sell domain 
names. ICANN has always attracted both 
domestic and international critics. Some 
here in the United States believe that 
ICANN conducts its business too secretly, 
and despite claims of its impartiality, 
remains influenced by the 
U.S. government. 

But does the United 
States somehow "control" 
the Internet? "It's really 
ultimate authority rather 
than control," explains 
Michael Geist, University 
of Ottawa law professor 
who holds the Canada 
Research Chair in Internet 
and E-Commerce Law. 
The United States could 
not, for instance, shut 
down Internet access for 
an entire country or even 



to monitor all Internet activity, as some 
claim. For much of the international com- 
munity, the real issue involves managing 
their own country codes. ICANN, based in 
America, controls the root server for the 
Internet; the small, indispensable database 
that directs all other servers in the world to 
the authoritative directories of Web sites in 
other countries. When a country wants to 
move the holder of its country code infor- 
mation (a process called redelegation) from 
one entity to another, it needs ICANN to 
make that change in the root server in order 
for it to be visible on the Internet. Using 
the Iraqi example, the U.S. government 
could theoretically decide to mandate that a 
specific entity in Iraq has authority over the 
nation's .iq country code and direct all of 
the world's traffic there. Thus, a simple 
change of a few code lines in the root server 
could legitimate an insurgent faction by 
handing them an entire communications 
and economic infrastructure. 

In May, the Commerce Department 
indicated it was ready to renew its contract 
with ICANN, which signaled to the world 
that America had no intentions of handing 
Internet governance over to anyone else 
anytime soon. And the relationship be- 
tween the U.S. government and ICANN is 
an ongoing source of controversy. For 
instance, ICANN recently rejected an 
application to create a new TLD (.xxx) 
devoted to adult content. In a series of 
memos the Commerce Department urged 
ICANN to delay the decision until further 
discussion and input, and many in the 
ICANN community see that as improper 
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[ Don't have an account 
yet? Please create one . It 

not required, but as a 
registered user you can 
customize the site, post 
comments with your name, 
and accumulate reputation 
points ("karma") that will 
make your comments more 
visible. ] 



ICANN, the nonprofit company that sets domain name policy, 
continues to attract criticism and scrutiny from groups such 
as ICANNWatch.org. 
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At the WSIS (World Summit on the Information Society) 
in late 2005, world leaders ranging from U.N. 
Secretary-General Kofi Annan (above) and Navajo 
Nation President Joe Shirley Jr. (right) gave their input 
on the internationalization of the Internet. 




intervention. For some it raised the ongo- 
ing issue of whether ICANN can ever be 
impartial so long as the U.S. government 
grants it its oversight powers. 

Nations with shaky relationships with 
America fear that geopolitics might intrude 



on Internet policy decisions. For instance, 
could an American administration take an 
entire country off the Internet grid if it 
liked? David Gross, U.S. ambassador to last 
year's WSIS (World Summit on the 
Information Society) in Tunis, Tunisia, 



assured the other delegates, "While it's not 
even clear that we could turn a country 'off 
the 'Net, we have no incentive to do it. It 
would destroy the stability and reliability of 
the system." In June 2005, the NTIA (Na- 
tional Telecommunications and Informa- 
tion Administration) declared its official 
policy that, "The United States is commit- 
ted to taking no action that would have the 
potential to adversely impact the effective 
and efficient operation of the DNS and will 
therefore maintain its historic role in autho- 
rizing changes or modifications to the 
authoritative root zone file." 

Some U.S. lawmakers have argued for 
retaining American control of the DNS sys- 
tem. In House and Senate resolution pro- 
posals last year, legislators reaffirmed U.S. 
commitment to the free flow of informa- 
tion and freedom of speech on the Internet. 
The Senate resolution (S. RES. 273) got 
blunt about the possible consequences of 
non-U. S. control: "Whereas the European 
Union has also proposed transferring 




Q&A 



Professor 
Michael Geist: 
An Internet 
Of Inclusion 

Although Michael 
Geist, Ottawa 
University law 
professor, says 
that the interna- 
tionalization of 
the Internet will 
likely be a slow 
process, it will be 
insistent. In just the 
past few years, most 
nations have come to 
recognize the stake 
they have in the fu- 
ture of the network. 



CPU: If there's little evidence of the United States abusing its trust as a custodian of the 
Internet then whaf s the fuss about changing the status quo? 

Geist: For the many people living outside of the United States, that simply 
isn't a good enough answer. They would argue the Internet is for them an 
important national resource, and so to have a national resource be subject to 
the ultimate authority of another single national government is problematic. 
CPU: U.S. legislators fear that internationalizing Internet governance invites abuse and 
undue influence from some regimes. 

Geist: This isn't handing the Internet over to the United Nations or to Saudi 
Arabia. It's a gross exaggeration. What it might entail, for example, could be 
taking just the country code aspect [redelegation] and putting that into a multi- 
national forum, so that there's a great sense of security for individual countries 
that it isn't just one country that has ultimate control. 

CPU: Is there any real alternative to ICANN that could take on the responsibility of man- 
aging these tasks? 

Geist: I guess there are, but none is seen as palatable. ICANN itself is an 
experiment and still working through the kinks, so to switch from ICANN to 
something else would be in the realm of possibility. The impediment to finding 
the middle ground is finding the middle ground. We can't agree on what the 
entity should look like. 

CPU: Is discussion of internationalization just going to go on and on for years without 
resolution? 

Geist: I think it's important to recognize that there has been some pretty sig- 
nificant progress made. A couple of years ago ICANN was really the only game 
in town, and this wasn't an issue that was even on anyone's radar. [ICANN] 
was either ignoring it or observing it from afar. The dialogue that will happen in 
Athens this fall has far greater ICANN participation than in the past. That is a 
pretty significant shift. 
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control of the Internet to the United Na- 
tions, and such a transfer of control of the 
Internet would confer significant leverage 
to the governments of Iran, Cuba, and 
China, and would impose an undesirable 
layer of politicized bureaucracy on the 
operations of the Internet that would result 
in an inadequate response to the rapid pace 
of technological change." For some Sen- 
ators this isn't just a matter of America 
maintaining nationalistic control over the 
Internet but of preventing some of the 
more repressive governments worldwide 
from muzzling the medium. Repressive 
regimes could more easily influence an 
international body such as the United 
Nations to endorse policies that block or 
censor Internet information in or out of a 
country. The status quo has worked, the 
House resolution argues. "Existing struc- 
tures have worked effectively to make the 
Internet the highly robust medium that 
it is today." 

It's important to note that even 
ICANN skeptics and much of the interna- 
tional community recognize the impor- 
tance of some centralized manager of 
DNS policies and disputes. Frequent critic 
of ICANN and spokesman for CDT 
(Center for Democracy and Technology), 
David McGuire, admits that having the 
DNS and TLD systems under centralized 
control is necessary, if still problematic. 
"We would like to see ICANN get better; 
we would like to see ICANN become 
more transparent and more representative 
. . . but we tend to agree that ICANN is 
the only reasonable option at this point 
for managing the Internet's domain name 
system," he told The Washington Post. And 
some critics of current U.S. policy and 
ICANN such as Geist, who is often criti- 
cal of current Internet governance policies, 
does concede that America's strongest 
argument for retaining Internet control is 
that, "the U.S. hasn't done much to abuse 
its position to date. The U.S. government 
has rarely stepped in. Frankly, there has 
been more abuse from ICANN than from 
the U.S. government." 

The World Rushes In 

Although there seems to be general sup- 
port for keeping the overall management 



of the DNS system with ICANN, many 
nations, including the United States, are 
pressing for substantial changes in the 
decision-making process for determining 
how the Internet works. In Tunis a Bra- 
zilian delegate, Jose Marcos Viana, told 
the meeting, "A private California compa- 
ny simply shouldn't be running this sys- 
tem we all depend on." Sovereign nations 
don't believe that they should have to go 
either to the U.S. government or its desig- 
nated manager, ICANN, to register 
changes that affect their country codes. 

Some argue that unless America and 
ICANN internationalize authority over the 
Internet, there will be the risk of nations 
such as China, Brazil, and Russia creating 
and assigning domain names on their own, 
a move all three countries are considering. 
Elements in Iran are actually threatening to 
create their own alternate Internet that 
mirrors many of the existing worldwide 
URLs, a situation that could confuse the 
world's digital traffic. In May, the ICC 
(International Chamber of Commerce) 
warned that such policies would threaten 
the stability of the Internet and that some 
form of central global registry would be 
more flexible in opening the Internet to a 
wider range of languages. Currently the 
DNS system recognizes IDNs (interna- 
tionalized domain names) that use globally 
uniform Unicode scripts. This Unicode 
standard ensures that typing a .com URL 
in Russian or Arabic character sets will be 
recognized accurately and matched to the 
correct IP address. But more and more lan- 
guages, dialects, and character sets need 
access to the Internet, and many in the 
international community criticize the pace 
of ICANN's response to these needs. 
"There has been a huge amount of pressure 
on ICANN to come up with something 
that works on a more global basis," says 
Geist. "The current system excludes the 
majority of the planet from using their 
own local languages and characters." 

The stakes in this game are very high; 
national economies and the rate at which 
developing nations progress are now inti- 
mately linked to Internet access. Many 
nations have declared the Internet itself as a 
national resource, which like oil or coal is 
essential to their economies. As a result, the 



United Nations created the IGF (Internet 
Governance Forum), which will hold its 
first official meeting in Athens in the fall. 
The mission of the IGF is to foster a 
"multi-stakeholder policy dialogue" where 
all nations can voice their concerns and 
opinions on policy changes. And the issue 
of internationalization isn't as contentious 
as it seems because both the U.S. govern- 
ment and ICANN have recognized the 
need to broaden international input on pol- 
icy decisions about a technology that in just 
a decade has become one of the planet's 
most important geopolitical and economic 
forces. Don't expect anything to happen 
quickly; after all, it took a separate meeting 
of an IGF advisory committee in May just 
to agree on the agenda for the Athens meet- 
ing. "We are accustomed to the Internet 
where things happen very quickly," says 
Geist. "I guess that is not the way policies 
change on a global level." CPU 



by Steve Smith 




Infinite L 



RoboCup 



Could robots, one day, outmaneuver 
and outsmart the world's top ath- 
letes? That's certainly RoboCup's 
dream. This international society has 
an unusual and lofty goal: "by the year 
2050, develop a team of fully auton- 
omous humanoid robots that can win 
against the human world soccer cham- 
pion team." The goal of the project 
(besides winning the World Cup) is to 
draw attention to research that would 
advance life-saving technology, such as 
aiding in search and rescue efforts. 
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Stop relying on Economy class VGA Coolers, 

Cool First class with the VF900! 



Za I man's newest, high-performance VGA cooler utilizes twin heatpipes 

to provide the best cooling performance for 

the latest Geforce 7900 and Radeon X1900 XTX VGA cards. 




Zalman Products Available at: 
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newegg 

www.newegg.com 
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The Department Of Stuff 



vodhell.txt 



by Rob "CmdrTaco" Malda 



Let's be honest: Most blogs ate just emo kids 
talking about how sad they ate and geeks 
talking about technology for the sake of it. The 
Internet makes it possible to share this informa- 
tion anonymously with strangers. "Because you 
can" seems to overshadow obvious questions 
such as "should you?" and "why?" 

But some blogs do something more: They 
provide a level platform where you can share 
your thoughts in most ways; just as efficient- 
ly as the CNNs and MSNBCs of the world. 
You may not have access to your own syndi- 
cated broadcast network, but it takes only 
minutes to get your words in front of the 
world on the Internet. 

Now lately the declining costs of digital 
video cameras, inexpensive audio- and video- 
editing software, and laptops have given rise 
to new trends in "because you can" media. 
Chief among them is podcasting and vod- 
casting: in many cases no different than 
blogs, but instead translated to audio and 
video, respectively. 

Unfortunately, with each step in technolo- 
gy, the skills required to produce something of 
quality increase. Simply writing words is hard. 
But getting good audio quality and speaking 
those words clearly and entertainingly is much 
harder. Furthermore, to properly use lighting, 
hold a camera still, and know how to edit 
video sequences together in a way that makes 
them feel cohesive is still harder. 

But there is a bigger problem with these 
new layers of technology that show us where 
we might be going with all of this. The 
problem is that the Internet has historically 
been on computers. I have a screen covered 
with little pictures and words. I read as fast 
as I want. "Pausing" can mean as little as 
switching to a different application or get- 
ting up to refill my cup of coffee. Reading 
words on a page means I control the tempo; 
I control the start and the stop. I can open 
10 tabs. I can skip around from one blog to 
another. I can seek opposing viewpoints. 

You can certainly do podcasting on the 
computer. In fact, I would guess that despite 
the iPod root of the term, most podcasting is 
done on the computer. If you are in front of a 
computer, posting podcasts would be just as 



easily and perhaps even more efficiently con- 
sumed as transcripts. There are exceptions of 
course: They Might Be Giants podcasts in 
musical form. It is wonderful; it is like dial-a- 
song but longer. If only it came out more reli- 
ably. This podcast clearly demonstrates what 
the technology is for. 

But most podcasts are just a few people 
talking. And not surprisingly, very few of us 
have much of anything to say. Just because 
the Internet makes it easy for everyone to be 
heard, doesn't necessarily mean the rest of us 
need to bother listening. The only real bene- 
fit is that you can at least take these pro- 
grams with you: in your car; to the gym; to 
places where a screen isn't exactly conve- 
nient, but likewise where your user interface 
options are limited. You're trapped so you 
can't skip out to another program, further 
research on an insightful point, or fact check 
a comment by typing a few quick words into 
the search engine of your choice. 

Worst of all is the vodcast. The primary 
benefit of most podcasts is that you can 
access them when you aren't in front of a 
screen. But in video form, you not only face 
a product that is technically more complicat- 
ed to produce, and therefore less likely to be 
of a reasonable quality, but now you lose the 
ability to take it with you on a jog or at the 
gym or while driving your car. You've trans- 
formed your TV into public broadcasting. 
And there isn't a lot of "Wayne's World" on 
public broadcasting. 

I think there is another step in there; an 
integration between the Web and video. 
CNN has shown us the hell of the ticker. 
Each channel is in a race to cram more useless 
information on the screen. As the anchor gets 
smaller, we see more clearly what vodcasting 
will eventually give us: the ability to turn off 
tickers and watch programming worth watch- 
ing and go get information as we see fit — not 
glued over the top of talking heads. Ironically 
enough we will have to wait for that mythical 
convergence, and at that point "vodcasting" 
will just be TV controlled by the same mega 
corporations in charge now. 

Except that we'll have the same tools as 
they do. A 
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Contact me through old fashioned email at malda@cpumag.com. 
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Rob "CmdrTaco "Malda is the 
creator and director of the pop- 
ular News for Nerds Web site 
Slashdot.org. He spends his 
time fiddling with electronic 
gizmos, wandering the Net, 
watching anime, and trying to 
think of clever lies to put in his 
bio so that he seems cooler than 
he actually is. 
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by Jen Edwards 



Seagate Announces 

New Hybrid Notebook Drives 



New hard drives in Seagate's 
Momentus family, including 
two using perpendicular recording 
technology, will offer several mobile- 
oriented features, including a full- 
disk encryption scheme for better 
protection from hackers and thieves. 
Additionally, each new drive is built 
to withstand 900Gs of nonoperating 
and 350Gs of operating shock and 
vibration. The drives also use Soft- 
Sonic fluid-dynamic bearings for 
near-silent operation. 

The Momentus 5400 PSD 
(Power-Saving Drive) hybrid 
model uses a traditional 5,400rpm 
spinning drive along with 256MB 
of built-in nonvolatile flash mem- 
ory that lets the notebook boot 
much faster. While entering sleep 
mode, the drive writes frequently 
accessed data to the flash memory, 
letting the system reportedly wake 
up 20% faster than a standard 
hard drive and with significant 
power savings. 

The Momentus 5400.2 FDE 
includes a hardware-based encryp- 
tion scheme and preboot authenti- 
cation process that aims to prevent 



others from accessing any data 
stored on the notebook. You can 
also use third-party software (fin- 
gerprint and smart card options) to 
enhance drive setup and password/ 
encryption key automation. The 
drive includes 128-bit AES encryp- 
tion, with encryption speeds 
reportedly matching throughput 
speeds. Additionally, a quick-erase 
option will clear the drive if you 
want to sell the notebook later. For 
those with higher-capacity needs, 
the Momentus 7200.2 is a 2.5-inch 
drive with 8MB of cache and up to 
a 160GB capacity. The drive is 
designed for laptops, but Seagate 
says it's also suitable for RAID 
enclosures and small-footprint 
desktop PCs. 

Pricing for the new drives hadn't 
been set at press time, but capaci- 
ties are expected to range from 40 
to 160GB and be available in the 
first half of 2007. 

Samsung has previously an- 
nounced that it is also testing 
hybrid drives, including drives with 
flash caches up to 256MB for prob- 
able release in early 2007. Samsung 
estimates the drives will take about 
30 seconds off standard boot times, 
add a half hour of battery life, and 

be more reliable than traditional 
spinning platter hard drives 
without flash memory. A 





BlackBerry Heads Overseas; 
7130c Launches On Cingular 

F) IM recently announced several deals that will 
bring the BlackBerry to China, Japan, and the 
United Arab Emirates. RIM is partnering in China 
with China Mobile Communications to first offer 
service to multinational corpora- 
tions in the country and then to 
individual subscribers on China 
Mobile's GPRS network. 

In Japan, RIM will team with 
DoCoMo to offer BlackBerrys 
to corporate customers this 
fall. The devices will be com- 
patible with W-CDMA and 
GSM/GPRS networks for 
voice and data uses. RIM also 
announced new partnerships 
with KT Powertel in South 
Korea, StarHub in Singapore, 
and Etisalat in the UAE. RIM 
devices and services are expected to 
be available from as many as 200 carriers worldwide 
by year's end. 

In other Blackberry news, Cingular won the exclu- 
sive U.S. launch of the new BlackBerry 7130c. The 
device is expected to run $200 with a two-year con- 
tract and voice plan. Aimed at individual users, the 
device is narrower than traditional BlackBerry units, 
offering a more phone-like design that includes an 
integrated, hybrid QWERTY keyboard/phone number 
pad and RIM's SureType technology. The 7130c uses 
the BlackBerry Internet Service with select ISPs for 
push email and supports multiple accounts. Other 
features include a speakerphone, Bluetooth, conference 
calling, and support for polyphonic and MP3 ring 
tones. The 7130c uses Cingular's EDGE data network 
for email and Web browsing, with data plans starting 
at $29.99 per month up to $49.99 a month for unlim- 
ited EDGE data. 

In related news, Rick Ueno, general manager of 
Chicago's Sheraton hotel, is willing to help break you 
of your BlackBerry addiction when staying at the 
hotel by locking your BlackBerry or other portable 
device in his office. A self-confessed former Black- 
Berry addict, Ueno will stow away the device free 
until you ask for it back. A 
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Accessories Galore For Portable Devices 

Accessories for iPods and other portable devices just keep on coming. First up is 
Beachgard's Yelpie ($99.50), a portable safe complete with 90dB alarm and 
motion sensor. When you're at the beach, just store your iPod, PDA, music player, 
wallet, keys, and more in the Yelpie; turn the alarm on; and head for the water. If 
someone tries to steal the Yelpie, the motion detector trips the alarm for up to 30 
minutes or until the Yelpie no longer detects motion. The PIN-based alarm 
includes a keypad and strap that attaches to any bag. The alarm isn't submersible 
but is water resistant. 

Belkin's latest accessories include the TuneTalk Stereo ($69.99) and TuneStage 
($179.99). The TuneTalk Stereo — for video iPods and available in white or black — 
has two omnidirectional microphones for stereo recording, plus an input jack for 
recording with an external microphone. The TuneStage ($179.99) uses Bluetooth to 
stream music up to 33 feet from an iPod nano to any home stereo. A transmitter mod- 
ule plugs into the nano's bottom and a receiver plugs into an RCA or 3.5mm jack on 
any stereo via an included cable. No software is required, and the device offers up to six 
hours of streaming with a fully charged iPod nano. 

BoxWave's FlexiSkin with Earphone Organizer protects nanos while also making it 
easier to store your earbuds. The soft-silicone case completely covers a nano, leaving 
only the screen and charge/sync port uncovered. On the back the earphone organizer 
holds each earbud, headphone jack, and cord, which wraps around the back. The case is 
available in seven colors for $19.95 each. 

Proporta's latest offerings are a bit more light-hearted. The Colour Change Silicone 
Case for nanos ($19.95) is available in charcoal, blue, or pink, but the case gradually 
changes to white based on ambient temperatures. Proporta's Mobile Device Socks 
($17.95) expand to fit any iPod, PDA, mobile phone, or other music player and are 
available in sets of three (pink, blue, and green). A 




Kensington Introduces Expansion Dock & More For Notebooks 



Kensington's new Notebook 
Expansion Dock With Video 
($179.99) uses NIVO technology to let 
you connect a notebook to the dock via 
one USB port. The dock's big feature is 
providing support for flat-screen moni- 
tors up to 17 or 19 inches with a native 
resolution of 1,280 x 1,024 and 32-bit 
color. PnP technology will automatically 
set the best monitor settings available. 
The dock also provides ports for four 
USB peripherals, 



connections for speakers, and an Ethernet 
connection. Additionally, the dock's 
wedge shape slightly lifts the back of a 
laptop for additional cooling. 

Kensington also recently introduced a 
MicroSaver DS ($54.99) notebook lock 
: mechanism, 



before. Other enhancements include 
stronger cable attachment, a tempered 
steel cable, and a flat key with a plethora 
of possible variations. A 




Kensington's new Notebook Expansion Dock with 

Video requires only one USB hookup but supports 

external flat-screen monitors up to 19 inches. 
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The entertainment world, at least where it pertains to technology, morphs, 
twists, turns, and fires so fast it's hard to keep up. But that's exactly why we 
love it. For the lowdown on the latest and most interesting releases in PC 
entertainment, consoles, DVDs, CDs, and just leisure and lifestyle stuff we (for 
the most part) love and recommend, read on. 



A 



V 



Corner 



DVDs by Chris Trumble, CDs by Blaine A, Flamig 




$22.99 
Magnolia Pictures 



The World's Fastest Indian 

Sir Anthony Hopkins proves yet again why he's the dean of Hollywood actors; his perfor- 
mance as Kiwi Burt Munro (1899-1978) is seamless and captivating. In case you're unfa- 
miliar with the story, Munro set a land speed record for streamlined sub-l,000cc motor- 
cycles at an age when most folks are discovering they have a favorite booth at Denny's. 
But that's not all: He traveled from New Zealand to the United States by working off his 
passage on a freighter crossing the Pacific and then made his way to the Bonneville Salt 
Flats with his custom 1920 Indian Scout in tow on a shoestring budget. "Indian" is 
the rare feel-good flick that doesn't stoop to smarmy platitudes to get the job done, 




www.worldsfastestindian.com and the bonus content includes excellent interviews with/footage of Burt himself. 



Underworld Evolution Widescreen Special Edition 

In the closing 20 or so minutes of the first "Underworld," we were treated to a look at 
the history of an age-old conflict between the vampires and werewolves, and we saw 
himbo Michael Corvin (Scott Speedman) turn into a sort of vampire-lycan hybrid. In 
the sequel, we find out more about Corvin's bloodlines and get to delve once more 
into the history of the underworld, with somewhat varying results. The action 
sequences are explosive and well-done, and Kate Beckinsale is fantastic once again as 
$19.95 the franchise's leading lady. Like its predecessor, though, "Evolution" leaves 

Sony Pictures Home Entertainment one or two story developments woefully unexplored, and I walked away 
www.sonypictures.com wanting more. But then again, there have been rumors of a third film. . . . 







$18 

Rhino/Sire/Reprise 

www.rhino.com 



The Replacements— "Don't You Know Who I Think I Was?— 
The Best Of The Replacements" 

For long-timers who probably own every 'Mats record released, "Don't You Know . . ." is 
essential for two reasons: It has the first new songs cut by surviving members Paul West- 
erberg, Tommy Stinson, and Chris Mars since 1991, and unlike 1997's best-of that 
Reprise released, "All For Nothing/Nothing For All," this disc includes songs from the 
group's earlier, rawer, and arguably better years on Twin/Tone. For the uninitiated, all 
hyperbole aside: The Replacements may be the best and most important American rock 
band in the past 30 years. "Don't You Know . . ." is one hell of a fun way to find out why. 
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$15 

Rhino 

www.old97s.com 



The Old 97's-"Hit By A Train: The Best a The Old 97's" 

Staying on the "best of theme, Old 97's followers — who admittedly form more of a 
cult following than a mass audience — know the chore in pinning down songs for a 
best-of record isn't that there's a lack of material to work with; it's that nearly all of 
the group's work is excellent across the board. Since the mid-1990s, this foursome 
from Dallas has steadily moved away from its alt-country roots to more adult pop- 
rock terrain without ever completely abandoning its musical heritage. That twist has 
consistently made The Old 97's excellent — live and on record. 



July 4 

The Matador 

Doctor Who: 
The Complete 
First Season 

The Libertine 

July 11 

Basic Instinct 2 

Dennis Miller: All In 

Reno 911 "The 
Complete Third 
Season 

July 18 

The Adventures Of 
Brisco County, Jr.: 
The Complete 
Series 

Carnivale: 
The Complete 
Second Season 

Ren & Stimpy: 
The Lost Episodes 

July 25 

Chappelle's 
Show: 
The Lost 
Episodes 
Uncensored 

Final 
Destination 3 

La Femme 
Nikita: 

The Complete 
Fourth Season 





See the full reviews from A/V Corner at www.cpumag.com/cpuaug06/AYL 
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Addictive Turn-Based Fantasy Comeback -byDr.Maia.prop 

$49.99 (PC; $59.99 Limited Edition PC-DVD) « ESRB: (T)een * Ubisoft • www.mightandmagic.com/HeroesV I * 

r ■ * 



)ks fondly upon 

I New World Computing's 1994 Heroes Of 
Aight And Magic as a predecessor to an incredibly 

Dpular fantasy turn-based series. The series sur- 

'ed a tumultuous ride with 

•O before getting to its fifth 

ration, which comes cour- 

;y of publisher Ubisoft and 

veloper Nival Interactive (it 
previously gave us 2003's 
Silent Storm). 

Heroes 5 doesn't stray far 
from its roots. The developers 
have brought back the classic 
joys of exploration, loot, 
monsters, and (most importantly) frantic turn- 
based combat with increasingly more powerful 
heroes. For anyone who has played a previous title 
in the series, the simple 
mechanics of gameplay won't 
be a stretch. Heroes 5 is very 
faithful to the 6-year-old 
Heroes 3 (which now comes 
bundled with the Limited 
Edition package) with some 
light evolutionary design 
tweaks, such as the ghosts 
you can control while the Al 
makes its turn. That's not a 
knock on the title because Heroes 5 is a hell of a lot 
of fun and features an absolutely addictive single- 
player game. Through the six big, interconnected 
campaigns, you'll feel com- 
pelled to go for "just one 
more turn," and before you 
know it, the sun will be up 
and you'll be wondering why 
on Earth Starbucks doesn't 
offer home delivery. In addi- 
tion to the campaigns, you 
get the opportunity to play 
six very different factions. 
Each faction features enough 





creature diversity to keep even the most sensi^ 
HR specialist happy. 

Visually Heroes 5 jumps off the screen in 
splendid, eye-candy-dripping 3D. L 

Everything, the 
towns, characters, 
enemies, look fantas- 
tic. The artwork brings 
the game to life, and a 
rotating camera lets you 
admire the new 3D environ- 
ment. The camera angles 
could have used some tweak- 
ing because you'll some- 
times find yourself look- 
at less than optimal views. Say goodbye 
the 2D gameplay of yore— you won't even look 
back. The graphics delight the senses, and the 

1 soundtrack music is superb. 

Heroes 5 does have some 
flaws, though. The manual 
screams for more detail, and 



the in-game help and docu- 
mentation leave plenty of 
room for improvement. 
Ubisoft released the game with 
some pretty hefty bugs, but we 
installed the 1.1 patch as we 
went to press. The patch fixed 
several problems, introduced some new ones, and 
didn't fix the multiplayer problems. Still, we recom- 
mend you install the patch before embarking on 
the game's missions. 

Heroes 5 is an aHHirt 
single-player tum-bcticu \ 
fantasy that reaches 
dizzying heights but is 
tethered by an unfinished 
multiplayer mode and bugs. 
We recommend it, but take 
your time shopping because 
there's an inevitable patch in 
the works. A 



HITMAN 

BLOOD ^ | ^ MONEY 



Agent 47 Has Never Been So Pretty 

-by Chris Trumble 

$59.99 (Xbox 360); $39.99 (PC, Xbox, PS2) • ESRB: (M)ature 



Eidos Interactive ■ 



/.eidosinteractive.com 





idos' Hitman: Blood Money is a third-person action game that once again 
puts you in control of Agent 47, that shiny-pated, Armani-wearing, globe- 
trotting dealer of death. Only this time there's a rival agency look- 
ing not only to horn in on some of your jobs, but also to 
take you out of the equation. 
Some gamers might be a little put off at first by Blood Money, 
because once the initial tutorial ends, the game pretty much pushes you out of the nest, 
and there are so many ways to approach every mission that it can be a little intimidating. 
Right away in the second mission, for example, Blood Money lets you choose your 
weapons and then drops you off at the front gate of your target's estate. You have to work 
out for yourself what the ideal formula for success will be, mixing in stealth, disguises, envi- 
ronmental strategies, and (of course) firepower. Good luck. But this freedom to craft one's 
own style of play is a large part of Hitman's charm, and we wouldn't have it any other way. 
Each of the first three Hitman games looked pretty good, but this fourth installment 
in the series takes its look to new heights, especially on the Xbox 360. The game's other 
technical aspects are very polished, as well, especially its sound effects 
and music. Hitman: Blood Money is a must-have for fans of the fran- 
chise and is a great jumping-on point if 47 is still a stranger. ▲ 
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Ride The Rails With Friends & Family -by Dr. Malaprop 

$30 (PC-CD); $40 (Tabletop Board Game) • ESRB: N/A (Ages 7+) • Days Of Wonder • www.ticket2ridegame.com 
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Has it been years since you've touched a board game? 
Same here, but Ticket To Ride changed that. Ticket To 
Ride is similar in simplicity to Monopoly but features real 
strategic depth and typically plays through in less than an 
hour. In fact, so enamored were we with the PC version that 
we ended up buying the board game. 

The premise of the game is to use your limited number of 
train pieces to build routes around the country based on 
cards you draw and keep. Other players can block your way, 
thus forcing you to build around the country to complete 
your route. The longer your train routes, the more points 
you earn, but you've only got a limited number of routes to 
claim. Deceptively simple and imminently more playable 



than it sounds, you can try Ticket To Ride for free by going 
to the Play tab on the Web site ( www.ticket2ridegame.com ), 
creating a free account, and using the Java app to play. 
However, the CD has better art, a nicer map, and better 
sound; plus, you can create your own games. 

Ticket To Ride isn't perfect. It would have benefit- 
ed from a windowed Desktop mode, hot seat 
feature, and LAN play, but these flaws don't 
keep the game from being an enjoyable social 
gameplay experience. It's board game fun for the 
whole family. (NOTE: Ticket To Ride does not fea- 
ture an ESRB rating but is rated for ages 7+ by 
Days Of Wonder.) 




The PC game offers a superb translation of 
the board game (probably the best board- 
to-PC translation around) and includes a 
beautiful board featuring a map of North 
American train routes, 225 colored train 
cars, 144 illustrated cards, five wooden 



scoring markers, one rules booklet, and a Days 
Of Wonder Online access number. All you need 
to learn the game is a dry run with the booklet 
open, so grab one or more friends or family 
members, sit down at the table, and spend a few 
hours riding the rails. ▲ 
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$19.99 (PS2) • ESRB: (M)ature • Rockstar Games 



www.rockstargames.com/libertycitystories 



he GTA series probably wo 

requires very little introduc- wh 

tion, so let us just say that Liberty mi£ 

City Stories is a PS2 port of a game its j 

that originally shipped as a PSP the 

exclusive. It takes players back to elei 

Liberty City, only this time you anc 

play as Toni Cipriani, a mob sioi 

enforcer who returns to the city mu 

and active duty after lying low for inc 

some time elsewhere. rad 

If you played GTA III, you'll rec- the 

ognize some of the city's inhabi- gar 

tants, including Salvatore Leone, Am 

Donald Love, and so on. In fact, ing 

much of this game is familiar to ay< 

those who've spent time in the can 




Grand Theft Ping Pong 

-by Dr. Malaprop 



$39.99 (360) 



ESRB: (E)veryone • Rockstar Games 
www.rockstargames.com/tabletennis 



world of GTA, almost to the point 
where it seems a bit formulaic. One 
might even argue it's a step back, as 
its graphics are a little rough and 
the game leaves out some gameplay 
elements that appeared in Vice City 
and San Andreas. But LCS' new mis- 
sions and new radio content (fake 
music again, but it's very good) 
including the usual excellent talk 
radio and commercials are worth 
the price of admission alone. (The 
game costs just $20, by the way.) 
And let's face it, it's more GTA; see- 
ing as how GTA IV is still more than 
a year off, we'll take it any way we 
can get it. 
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Here's a game that's very lean 
on features. You can't cre- 
ate your own player, there's no 
career mode, and you can't play 
doubles. On paper this game 
would rate quite low with limited 
gameplay options. However, it 
shines in action; the gameplay 
experience is greater than the 
limited sum of its features. 

We enjoyed Top Spin 2, but it 
was Rockstar's Table Tennis game 
that stole Top Spin 2's glory. 
Table Tennis appeals to gamers 
that aren't fans of the sport by 
making it easy to pick up, 
addictive to play, and fiendishly 
difficult to put back down. 
Gameplay quickly raises the 
tension level during the 
lengthy, taut volleys in a way 
we've not experienced in any 

other sports game 
to date; 
although, the 



original Top Spin and Virtua 
Tennis both came close. 

Rockstar's Table Tennis is lean 
and very simple to pick and play, 
but it's tough as nails to master. As 
limited as the gameplay features 
are, this harmonious game of ping 
pong is a bona fide hit. Also, 
rumor has it that the graphics 
engine seen here may very well 
show up in the Grand Theft Auto 
IV next year. ▲ 







DREAMFALL 

THE LONGEST JOURNEY 

Adventure Gaming Is Not Dead 

-by Dr. Malaprop 

39.99 (PC-DVD; Xbox) • ESRB: (M)ature 

Aspyr Media • www.dreamfall.com 
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k reamfall is the second game in a trilogy that 
'started with The Longest Journey. The original 
game, released in 2000, stands up with the best 
adventure games ever released and instantly 
established itself as a classic. TLJ isn't a prerequisite to 
enjoying Dreamfall, but we highly recommend it so you 
can experience details in the storyline, which picks up 10 
years later in 2219. Even to discuss the plot is giving away 
too much, so we'll say very little other than it blends 
technology, magic, politics, and religion in a way you've 
yet to see in any adventure game. Oh, and this isn't an 



old-school point-and-click adventure, by the way. 
Controlling a 3D Zoe comes naturally on Xbox, but less 
so with mouse and keyboard on the PC. The puzzles you 
come across are plausible, entertaining, and challenging. 
This sequel does justice to the original, but some facets 
are incredibly frustrating. In 
an effort to broaden the 
game's popularity by mod- 
ern standards, the designer 
includes action sequences, 
which fortunately make up 
a very small portion of the 
game. The subpar action 
sequences are Dreamfall's Achilles' heel. 

It's a testament to the story that you can overlook this 
flaw. By the end of the game, you'll actually care for your 
characters and be fully caught up in the mind-blowing 
plot, but the game ends with a cliffhanger. Here's hoping 
we don't have to wait six more years for some closure. ▲ 
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Doing What It Does Well -by Dr. Malaprop 

$39.99 (360) • ESRB: (E)veryone • Take Two Interactive • www.topspin2.com 



In 2003 we reviewed the original 
Top Spin (from Microsoft's first- 
party XSN Sports label). It fared 
superbly, and we rated it on par with 
Sega's legendary Virtua Tennis. Over 
time it became a bit of an Xbox cult 
favorite, and 2K Sports stepped up to 
the net and bought the rights when 
Microsoft exited first-party sports. 

Top Spin 2 comes from the same 
developers and incrementally 



improves all aspects of the original. 
The visuals are enhanced and func- 
tional. The developers tightened and 
improved Top Spin 2's gameplay, 
but the game won't win you over to 
tennis if you aren't already interest- 
ed. Anna Koumikova, featured in 
Top Spin, exits and Maria Sharapova 
steps in along with some other 
adjustments to the roster, including 
Andy Roddick and Roger Federer. 



Top Spin 2 is for everyone. If you 
liked the original (or tennis games in 
general) and own a 360 and HDTV, 
you'll find plenty to enjoy. Top Spin 
2's tight controls and enjoyable 
gameplay will serve up many hours 
of fun but could have featured 
a more robust Xbox Live 
experience to elevate itself 
to legendary online 
gaming. ▲ 





Plantronics GameCom X30 

Covert Headset Talk 

Let's face it, the bundled headset with the Xbox 360 Premium was pretty close 
to bottom of the line. It works but falls well short in audio quality, which is 
why the Plantronics GameCom X30 headset exists. Although Plantronics markets 
it for the 360, the X30 also works with the standard Xbox. 

Doing away with the traditional over-the-head or hanging-on-your-ear design, 
the X30 mounts under your ear, which initially takes a little getting used to because 
you constantly expect it to fall, although somehow it doesn't. The added benefit of 
the hanging-under-your ear design is less ear fatigue for those multiday gaming ses- 
sions. And come on, it looks cooler 
than the bundled hairband head- 
set. The midline mute toggle does 
not slot into the controller as it 
does with the bundled unit, which 
makes it slightly less convenient to 
access in gameplay, but this is likely 
to maintain compatibility with the 
original Xbox. 

Plantronics' noise-canceling tech- 
nology helps minimize the back- 
ground noise of your games while 
you chat on Xbox Live! In side-by- 
side listening tests, the audio quality 
of the X30 was obvious, but it was 
also somewhat quieter than the bun- 
dled headphones. Overall, this is an effective product that does exactly what it's sup- 
posed to and is better than what comes bundled with your 360. ▲ 

$39.99 (360, Xbox) • ESRB: N/A • Plantronics • CPU Rating: • • • I 
www.plantronics.com/north_america/en_US/gaming/products/x30_360 
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-by Dr. Malaprop 

Nyko Intercooler 360 

One of the issues that plagued Microsoft's launch of the 
Xbox 360 last November was heat. It seems a number 
of new 360 owners had their consoles shut down due to 
overheating, and as a result a number of solutions popped 
up here and there, including exotic watercooling projects 
and devices to cool the console's gargantuan power supply. 
The furor over the heat issue seems to have died down in 
the intervening months, but for folks who are still con- 
cerned about the buildup of heat in their 360s, Nyko has a 
gizmo that might just be the answer. 
The Intercooler 360 is a cooling module 
that contains three fans and pops right 
onto the back of the Xbox with no tools 
required. It plugs into the console's 
power port, so there's no need for 
an extra cord, either. 

The Intercooler does its job and 
keeps things measurably cooler, the 
only side effect being some extra 
noise that, while considerable (it 
about doubles that of the 360 alone), 
will only be a problem when you 
turn game volume pretty darned low 
or during movie playback. And for times when you need it 
quiet, though, the unit has its own On/Off switch. The 
Intercooler sells for a mere $20, and if you're having trouble 
with heat-related lockups, it's a bargain at twice that price. ▲ 

$19.99 (X360) • Nyko • www.nyko.com • CPU Rating: • • • i 
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The Cutting Edge 



What Was The First Computer 
Hard Drive & When Did ft Show Up? 



" 



By a hard drive, we of course mean a non- 
volatile data storage device composed of 
disk platters possessing magnetic surfaces. As 
Mel Brooks would say at this point, turning to 
the audience and scowling, "Everybody got 
that?" Because we're not considering volatile 
devices running on permanent current or non- 
magnetic solutions. By hard drive, we mean 
some form of the hard drive we all know, love, 
and dote upon to this day. 

Given this framework, the first hard drive is 
generally credited to an IBM team led by 
Reynold Johnson. (He's also been awarded 
some 90 patents, and after retirement devel- 
oped the technology Fisher-Price successfully 
used in its Talk-To-Me Books.) The team's 
1956 invention was given the sexy name of the 
IBM 350 Disk File and became part of the 
IBM RAMAC 305. It had a roughly 5MB 
storage capacity in the form of 50 double- 
sided, 24-inch diameter disks. The data trans- 
fer rate was an arthritic 8,800 characters per 
second, in large part because there was only 
one arm and head for all those platters. This 
meant the IBM 350 accessed different platters 
by sliding around not unlike contemporary 
jukeboxes, except that you didn't put in a nick- 
el and expect to hear Gene Vincent's "Be-Bop- 
A-Lula." Information retrieval was measured in 
geological eras, and to top it off, the thing 
looked like a voting booth on steroids (68 x 60 
x 29 inches). Because IBM wouldn't sell it, the 
entire system leased for a mere $35,000/year. 

It wasn't until 1961 that matters improved 
with the appearance of the IBM 1301 Disk 
Storage Unit, featuring a separate arm exten- 
der and read/write head for each platter sur- 
face. This was a great improvement over its 
predecessors, with a very low head placement 




that helped get its maximum access time down 
to 1 80 milliseconds per data request. The 
IBM 1301 had a 28MB capacity and 20 huge 
disks that spun at l,800rpm, providing a 
transfer speed at a respectable 90KBps. It 
leased for $2,100 per month and sold for 
$1 15,500 in a demand-driven market. 

More improvements followed. The IBM 
1311 of 1962 was targeted at the research 
industry and medium-sized businesses, with 
10 read/write heads on a common arm. It 
went through seven models and offered some 
interesting optional features that included seek 
overlap, the ability to find data while other 
data seeks (and one data writes) were in 
progress. If the original IBM 350 was an over- 
sized voting booth, the popular 1311 has been 
repeatedly likened to a top-loading washing 
machine. It may have looked like something 
out of a Sears catalog, but it did boast remov- 
able hard drive media: The IBM 1316 disk 
pack could store up to roughly 2MB. 

The following year, IBM issued its 1302 
Model 1 with four times the storage capacity 
of the 1301 and a transfer speed of 180,000 
characters per second. It leased for $5,600 per 
month and sold for $252,000. Still a year 
later, in 1964, the IBM 231 1 for the System/ 
360 Series of computers appeared. (Never 
heard of the System/360? It was an entire line 
of computers running the same OS and was 
incredibly expensive to develop. Put it this 
way: The Apollo space program, which put a 
man on the moon, was the most expensive 
project of the decade. The System/360 was 
the second most expensive.) It could store 
7.25MB on an IBM 2314 disk pack, with a 
data transfer rate of 156KBps. 

Error correction, miniaturization, and the 
sealed hard disk assembly were still more than 
a decade away, but we've hit the high points 
of early hard drive development. Sure, it was 
costly, cumbersome, and ugly, not unlike rais- 
ing a kid in his teens. But unlike some kids, 
the hard drive finally grew up. We owe our 
cheap modern drives with their small foot- 
prints, incredibly fast seek rates, and huge 
capacity to these voting machines and washing 
machines of yesteryear. A 
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Slipstreaming With All The Fixins (Part 2) 



In order to make a Windows XP rein- 
stallation as painless as theoretically 
possible, you want to keep all of the 
necessary tools in one spot. Last month 
we showed you how to use slipstreaming 
and a third-party tool to create a WinXP 
reinstallation package that included the lat- 
est service pack and fixes and patches. 

This month we'll show you how to 
burn a slipstreamed WinXP install disc 
using the most recent version of Nero's 
Burning ROM utility with a DVD twist. 
Now that DVD-ROM capability is stan- 
dard on most every PC and laptop, and 
DVD burners are nearly ubiquitous, it's 
time to take advantage of the extra 4GB 
of space the format allows. A bootable 
DVD version of WinXP will give tons of 
room to pile on all the motherboard and 
peripheral drivers you need and a full 
backup of recent or essential data files. 

Of course, you should only make a 
DVD install disc if you're certain that the 
target PC will have a DVD-ROM drive. 



Prep For Space 

If you followed last month's instruc- 
tions, you should have a slipstreamed ver- 
sion of WinXP in your \xpcd folder and a 
Microsoft Corporation, img file. 

If you haven't already done so, reinsert 
the original WinXP installation disc in a 
drive and write down its volume 
name. Generally the volume name 
shows up in My Computer next to 
the drive letter containing the disc. 
If not, right-click the drive and se- 
lect Properties from the drop-down 
menu. You'll see the volume name in 
the top field in the General tab. Also, 
write down the 2 5 -character key code 
Windows requires to install itself and 
keep it with the new disc. 



Burn It Up With Nero 

Put a blank DVD±R disc in 
your burner and start the Nero 
Burning ROM program. 



In the left corner of the New Compila- 
tion window, switch from CD to DVD. 
Next highlight DVD-ROM (Boot) in the 
left column. In the Source Of Boot Image 
Data area to the right, click the Image File 
button and then the Browse button to 
locate the Microsoft Corporation.img file. 

In the Advanced area, check the Enable 
Expert Settings (For Advanced Users 
Only!) box. From the Kind Of Emulation 
drop-down menu choose No Emulation. 
Leave the next two items alone. You 
should see 07CD in the Load Segment Of 
Sectors (Hex!) field. In the Number Of 
Loaded Sectors field type 4. 

Now click the Label tab and then the 
Manual radio button. If Nero doesn't grab 
the correct volume label, enter the original 
installation disc's volume label. Finally, 
click New. 

The next window shows your empty 
DVD-ROM project. The empty window 
to the right is the DVD you need to fill. 




Creating a bootable DVD-ROM requires the boot 
record from your original WinXP installation disc. 



WinXP Tip Of The Month 



If you have an Xbox 360 and a PC on a home network, 
then you have a home media server. Once the 360 is on 
your network, it can reach out to your home PC and 
stream digital photos and MP3 files straight from your 
desktop's hard drive. To do this, however, you need 
Microsoft's WMC (Windows Media Connect; www.micro 
soft.com/windows/windowsmedia/devices/wm 
connect) . WMC runs on your desktop PC and lets you 
designate which devices on the network can access 
which folders on the hard drive. The 360 then can find 
your PC and access the shared media fol ' 



Registry Tweak Of The Month 



The Task Manager is a great tool for techies who need to identify 
what is running on a Windows PC and disable any conflicting programs 
or services. It's also the place where a family member or office worker 
can disable processes you want left alone. Use this tweak to gray out and 
disable the Task Manager option from the Windows Security window 
(CTRL-ALT-DEL). First click Start, Run, type regedit in the Open field, and 
click OK. Go to the HKEY_CURRENT_USER\SOFTWARE\MICROSOFT\ 
WINDOWS\CURRENTVERSION\POLICIES\SYSTEM key and double-click 
DisableTaskMgr. (NOTE: If the value doesn't exist make a New DWORD 
value and name it DisableTaskMgr.) Change the Value Data from to 1 . 
'fectisimm 
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You can drag and drop the slipstreamed copy of the 
WinXP installation directly onto your DVD project. 



Click View in the menu bar and then 
Browsers (this will open new panes farther 
to the right that include your hard drive). 
Open the /xpcd folder that contains your 
slipstreamed WinXP installation files. 
Highlight the entire tree of folders and 
files in the /xpcd folder and drag them 
into your empty DVD directory window. 
If all you want on this disc is the boot- 
able and updated WinXP installation, 
then click Burn. The whole point of 
making a bootable DVD, however, is the 
extra space it allows for all of the drivers, 
backed-up data, and even programs you 
ordinarily would have had to scramble to 
reinstall from multiple sources whenever 
you did a Windows reinstall. 



Everything But The Kitchen Sink 

You should create a separate 
folder off of the root directory of 
your DVD in which you'll create 
discrete folders for each type of 
material you want to have at hand. 
This keeps the drivers, data back- 
ups, and programs in self-identify- 
ing subfolders but also keeps them 
from cluttering the root drive. The 
approach also helps if something 
goes wrong with the installation 
and for some reason you need to 
access any of the material from a 

command line interface. 

To create folders in the DVD 
directory window, select Create Folder 
and name it Extras. Next right-click the 
Extras folder and again select Create Fold- 
er to start creating folders for some of the 
absolutely mission critical things you will 
need right after a reinstall; for example, 
we created files named RAID Drivers, 
Network Drivers, Video, Audio, and so 
on. Download the latest versions of these 
drivers and drag and drop the installation 
programs into their respective folders on 
the install disc. 

You also can get creative with this DVD 
space. For instance, on the root drive of 
your PC go into the Documents And 
Settings folder and click into your current 
WinXP username. Here you'll find your 
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A bootable DVD installation disc leaves you almost 4GB of space to store drivers and data backups. 



Internet Explorer Favorites. Drag and drop 
that folder into your Extras folder you 
created earlier. After the reinstallation, you 
can use it to overwrite the empty Favorites 
the WinXP reinstall creates. 

You can also find My Music and My 
Documents in this folder. To see if one of 
these folders will fit on your DVD, right- 
click the folder and select Properties to see 
its size. One caveat to keep in mind is that 
the DVD writer will balk at folders that 
grow too big because of limitations in writ- 
ing such large folders to a bootable disc. 

Furthermore, a Windows reinstallation, 
even one that doesn't reformat or partition 
the hard drive, will erase your Outlook 
email and all of your iTunes. To save them 
you may want to burn a separate, non- 
bootable DVD. 

Once you've filled your DVD, click 
the Burn button. The resulting DVD 
installation disc should boot to theWinXP 
installation programs at startup, so long as 
you adjust your Boot priority in the BIOS 
and tell the PC to look up boot from the 
relevant drive first. CPU 

by Steve Smith 
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Ahhh, That's Better! 

Sitting at a computer for hours can 
cause aches and pains of all sorts. 
And while everyone knows that a 
massage is a nice way to melt the 
stress away, who has the time? The 
USB Vibe will help ease those sore 
muscles, and you don't even have to 
get out of your chair. The handheld 
massage head is covered with bumps 
to maximize your massage experi- 
ence, and the 6.5-foot cord plugs into 
the USB port on any system. Now 
that's what we call maximizing the 
work experience. ▲ 
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Working With Flash In Linux 



Come technologies can cause end- 
less frustration when you try to 
share content with a cross-plat- 
" form audience. Others offer rela- 
tively blissful freedom. Macromedia's Flash 
is one such technology, offering a frame- 
work that works on Windows, Mac OS X, 
Linux, and other modern operating sys- 
tems ( www.adobe.com/shockwave/down 
load/alternates ). Although Macromedia 
wasn't officially supporting the Flash 6 
player for Linux as of this writing, Flash 7 
is supported. According to a previous state- 
ment from Emmy Huang, product manag- 
er for Flash Player, on his blog, "Instead of 
releasing an 8.0 version, we will directly 
move to 8.5 on Linux. This will avoid even 
more delay after we ship Flash Player 8.5 
for Windows and Mac." 

Actually, Flash Player 8.5 has been 
renamed Flash Player 9. Huang has stated 
that, "We expect to make a prerelease ver- 
sion available on Adobe Labs for early feed- 
back and testing before the end of the year, 
with the full release expected in early 
2007," with the caveat, of course, that these 
are estimated release dates. Performance 
issues have been targeted for focus in this 
release. In mid-June the first beta for the 
Windows version of Flash 9 was released. 

It appears there are plans for a 64-bit 
Flash version for Linux, as well. So far no 
64-bit Flash player exists for any OS. As of 
this writing, however, no firm date was set 
for a release. Huang has explained that 
building a 64-bit player isn't just a matter of 
recompiling the code for a 64-bit platform. 



There's code infrastructure that needs to be 
added and tested. When that process is 
complete, a 64-bit Flash version should 
become available. To stay in the loop, check 
out http://blogs.adobe.com/penguin.swf . 

Install Flash 

In some commercial Flash distributions, 
it's already installed or available by default. 
Those using Fedora Core, Red Hat Enter- 
prise Linux, Mandriva (Mandrake), 
Conectiva, Debian, or Gentoo can add 
Flash through their package-management 
systems by accessing external software 
repositories. See your distribution's docu- 
mentation or help forums for details. For 
example, the Fedora FAQ at www.fedora 
faq.org explains which repository to add for 
Flash, how to easily do it, and how to 
install Flash. Using a distribu- 
tion's package-management 
system means that when a new 
version of Flash Player for 
Linux becomes available, the 
update routine automatically 
downloads and installs it. 

If you're using a distribution 
not mentioned, you can still 
install Flash. You just have to 
do it manually by downloading 
it from Adobe at the aforemen- 
tioned www.adobe.com/shock 
wave/down load/alternates site. 
After selecting the Flash version 
that matches your operating 



of Mozilla/Firefox you're using, you're navi- 
gated to a download page, which includes 
instructions on how to install the plug-in 
manually. When it comes to unpackaging 
the file, the download will be in a tarball. 
You can open it at a command prompt 
using the tar xzvf filename command or by 
using your GUI archive-management tools 
(double-click the tarball in your GUI file 
manager). Additional support information 
is available at www.adobe.com/cfusion 
/knowledgebase/index.cfm?id=tn 1 5397 . 

Cool Flash Content 

Flash is a more flexible tool than many 
people realize. Many people think of it 
in terms of movies and animations, and 
if that's your scene, there are dozens of 
sites to check out, including DeviantArt 
( browse.deviantart.com/flash/ ) . You will 
find all sorts of Flash content here, with 
some of it being more polished than oth- 
ers. The fun is trying to find the next 
great Flash artists. You can click the 
Subcategory drop-down menu to look at 
only particular types of Flash content. 
After making your selection, click the 
Apply Browse Settings button. 

If you're only interested in games, a 
great place to start is the Flash Arcade 
( flasharcade.com ). The site is broken into 
various game types, but not all Flash 
games work on the first try. If you run 
into problems, load the game again and 
it may work correctly. Also check out 
Shockwave.com for more games. 
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system, the version number Gold Strike is 
that you want, and the version are available 



just one of the many Flash games that 
at FlashArcade.com for Linux users. 



• 
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TIPS & TRICKS 



There is far more than movies and 
games available in Flash if you take the 
time to search for content. An increasingly 
popular use of the framework is Pandora 
(www.pandora.com) , which offers a Flash- 
based streaming music client you can train 
to play the music you like. Reading the rea- 
sons the player chose a song for you can be 
just as interesting as discovering new bands. 
On the educational front, there's Flash 
Animations for Physics ( www.upscale.u 
toronto.ca/Generallnterest/Harrison/Flash) , 
which offers almost 90 animations, includ- 
ing some interactive ones that illustrate 
physics concepts ranging from chaos theory 
to classical mechanics. 

You'll find a combination of educa- 
tional tools and toys at ZeFrank.com in 
the Interactive Toys section. For example, 
you can create your own kaleidoscope 
with the Build Yer Own tool or alter how 
a figure dances with the Puppets option. 
Additionally, check out 8Legged.com, 
which hosts an animated cooking show 
and makes excellent use of Flash by giving 
you interactive elements you can use to 




Scattering Small Ball Bearings 
Off a Circular Target 
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Pandora, which uses a Flash framework, is a streaming music 
client you can train to play the type of music you want. 




You can view a Flash simulation of a nuclear 
scattering experiment at the University of 
Toronto's Web site. 

learn more as the show progresses. Let the 
site use pop-ups, as you'll need them. 

If you want to keep up-to-date with 
what is going on in the Flash world, 
whether it relates to contests, tutorials, 
releases of new objects such a Commodore 
64 emulated within Flash, or other cool 
stuff, check out Flash Magazine (www 
.flashmagazine.com) . The site tracks news 
from Adobe (which purchased Macromedia 
last year), along with offering articles, book 
reviews, and a monthly newsletter called 
OSFUN (Open Source Flash 
Update & News) from the 
OSFlash ( www.osflash.org ) 
user community. 

If you want to add Flash 
content to your site, explore 
such sites as Flash-Menu NET 
( www.flash~meriu.net ), which 
offers a collection of menus you 
can download, configure using 
an XML text file, and load into 
your page using a particular 
HTML code. Previous Flash 
knowledge isn't necessary. Of 
course, only use components 
from trustworthy sites. 

Create Flash Content In Linux 

If you want to use Linux to 
create Flash content, you have 
numerous choices. You can 
purchase CrossOver Office 
from CodeWeavers, which 
supports DreamWeaver MX 




ZeFrank.com has plenty of interesting Flash content, including 
this Kaleidoscope creation tool. 




and other Windows-based Flash-creation 
tools. If you prefer native Linux software, 
the UIRA (UIRA Isn't a Recursive Acro- 
nym) project at www.uira.org might be 
what you want. The project aims at more 
than just being able to create Flash content; 
its goal is to grow up into an open-source 
vector-animation-authoring environment 
for both SWF and SVG content. The pro- 
ject is young, however, with the most recent 
release as of this writing being just .0.0.1. 
UIRA will be a multiplatform program 
working under Linux, Windows, and Mac 
OS X. You can also create Flash content by 
making a presentation in OpenOffice.org 
Impress and exporting it to Macromedia 
Flash (SWF). Another good resource is the 
Flash Developer Center ( www.adobe.com 
/devnet/flash) , which offers such tutorials as 
using the Yahoo! Maps AS-Flash API. CPU 

by Dee- Ann LeBlanc 



Infinite L 



A Keyboard 
Treasure Chest 



Are you one of those users who 
can't find enough space on your 
desktop for all your office and desk sup- 
plies, no matter how hard you try? If so, 
myKeyO's new Keyboard Organizer 
($50; available in PS2 and USB models) 
could be just what you need. This fully 
functioning keyboard makes use of that 
hollow space in a keyboard to store 
your odds and ends. The top of the key- 
board opens in a clamshell manner to 
reveal compartments for pens, CDs, 
pencils, keys, and more. The kicker is 
that the Keyboard Organizer is only a 
tenth of an inch thicker than most 
other keyboards on the market, 
and it comes in different mod- 
els and styles. All that said, 
we can't think of a reason 
not to have a Keyboard 
Organizer. You can find 
it at www.keyboard 
organizer.com . ▲ 
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Shavings From The Rumour Mill 



Old Dog Learns New 
Windows Tricks 



by Mike Magee 



I am ancient, as the picture next to this col- 
umn shows, but I've never subscribed to 
the notion that age always brings wisdom, 
just lots of experience. Seventeen years back, 
I edited a weekly PC paper and remember 
one of my reporters asking me whether it was 
hardware that leads software, or software that 
leads hardware. 

That's still a difficult question to answer. 
The CPU guys would have us believe that a 
microprocessor is the brain of a computer, 
while we all know that without software the 
transistors would just sit there doing very little 
apart from consuming electricity and generat- 
ing heat. CPUs have their own software in the 
shape of instruction sets and software is used 
to design microprocessors. 

Yeah, but the software we see is application 
software and of course the operating system, and 
pretty soon now that will be Microsoft Vista. 
When it arrives it may be pretty wonderful, but 
we already know it comes with a bundle of 
requirements which means a different sort of 
PC than the one we've been used to before. 

Hardware has led software for three years 
now, as Vista has been pushed further and fur- 
ther behind. The CPUs, the system design, 
the hard drives, and the graphics cards were all 
in place for a launch two years back. Since 
then, the hardware has continued to evolve, 
but Microsoft has dragged its feet. I chat to 
the hardware vendors very often, and many of 
them are fuming at the repeated delays, but 
because of Microsoft's prime position they 
don't have much choice but to accept it. 

Microsoft is the leader of the pack in terms 
of logo certification, which all the hardware 
vendors need to buy into. But many of the ven- 
dors I've talked to have been grinding their 
teeth off the record because while prices of their 
products and their margins have consistently 
fallen in line with Moore's Law, the operating 
system continues to resist the pressures of the 
market and carries a high price tag. 

This time next year, if you're buying a 
Windows PC, it will have to be a Vista 



machine but Microsoft remains vague on the 
specifications. What's worrying me is whether 
that vagueness means Microsoft itself isn't sure 
what's going to be required. We know that to 
run Aero you'll need the right kind of graphics 
card, that you're probably going to need 2GB 
of memory, and that at least for notebooks 
you'll need a "hybrid" hard drive. We also 
know that Vista will be able to take advantage 
of the "64-bitness" that 90% of CPUs, whether 
from AMD or Intel, will support by this time 
next year. I'm still not sure whether other con- 
tentious topics, such as digital rights manage- 
ment (DRM), will be settled next year and sus- 
pect no one in the industry knows, either. 

Don't get me wrong: Microsoft is an 
admirable company in very many ways and 
has done more to make the benefits of highly 
coloured and relatively easy-to-use computing 
available to more people than any other ven- 
dor. Like I said, I'm ancient, and using the 
command line interface in dinosaur DOS held 
back accessibility to computers for anyone but 
the geek or the persistent would-be geek. 

Yet if we're forced into an operating sys- 
tem lack of choice which demands high 
specced and highly expensive systems and 
Vista doesn't deliver the benefits Microsoft 
promises, it will be very disappointing — not 
only to the hardware and peripheral manu- 
facturers but to everyone, in terms of usabili- 
ty, price, and performance. 

The hardware is certainly in place to sup- 
port an operating system of increased sophisti- 
cation, but if history teaches us anything, it is 
that Windows expands to fill the capacity and 
fit the performance of the leading-edge PC 
platform of the time. 

In practical terms, it may not be worth 
upgrading current PCs to support whatever 
requirements are needed to run Windows Vista 
satisfactorily. That, I suspect, means many folk 
will continue to take advantage of the superior 
hardware specs of machines while hanging on 
to Windows XP for as long as they can. I mean, 
it's only an operating system, isn't it? A 



>N/ 



Mike Magee is an industry veteran. 
He cut his teeth on ancient products 
like the Dragon and the Japanese 
PC platforms long before the IBM- 
PC won. He worked for a corporate 
reseller in the mid- '80s and saw the 
Compaq 386 sandwich box and 
every GUI known to humankind. 
Mike decided that the way to go was 
the Interweb around 1994 after 
editing PC mags in the late '80s and 
90s. A co-founder of The Register, 
Mike started the chip-driven 
INQUIRER (www.theinquirer.net) 
in 2001. He has contacts from top 
to bottom in the business, spanning 
the entire chain, who help him 
root out interesting rumours 
and speculation. 

It may not be 

worth upgrading 

current PCs to 

support whatever 

requirements are 

needed to run 

Windows Vista. 



Send rumours to "Mad Mike" Magee at Mike@cpumag.com. 
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Wagging The Dog 



Distant Rumblings: 
ATI + AMD Marriage 



If you aren't living under a rock, you have 
probably heard the rumors about ATI being 
acquired by either Intel or AMD. The latest 
rumors are heavily focused around AMD 
merging with ATI, and they don't seem to be 
letting up. I won't speculate this month on 
the accuracy of these rumors, I'm simply 
going to throw down my opinion on why I 
believe it would make sense for AMD to 
merge with ATI. I have studied this potential 
merger closely, and surprisingly enough I 
think it would be an amazing move for every- 
one involved, including Nvidia. 

I believe that ATI is ripe for takeover; with 
a little bit of guidance and some key resources 
(such as support from AMD's fabs) it could 
become a much more efficient entity. For the 
first time ever, the company has released a 
motherboard chipset worthy of being 
installed in a serious enthusiast's machine. 
ATI has hidden strengths and incredible engi- 
neering that need to be leveraged, and such a 
merger would go a long way toward making 
that happen. 

Put another way, ATI is a jewel that is in 
need of some serious polishing, and if anyone 
knows how to polish a jewel it's the current 
management team at AMD. In the last five 
years, these folks have done the impossible in 
performing the most unprecedented corporate 
turnaround that our industry has ever seen. 

One has to realize that ATI is a decentral- 
ized company with incredible technologies in 
various business units. ATI is larger than 
Nvidia in many markets, yet few people 
would know this because of Nvidia's incredi- 
ble marketing prowess. No one can deny that 
Nvidia's centralized rule and its tight relation- 
ship with Wall Street make it the success that 
it is today. With all due respect to ATI's cur- 
rent management, it seems the company 
would benefit from a strong management 
team who can help build value by exploiting 
its key technologies. 

From its vantage point ahead of the curve, 
AMD probably recognizes that CPUs and 
GPUs are starting to converge and that all PC 



computations may eventually end up on one 
piece of silicon. AMD likely also recognizes 
ATI's strengths in creating effective, efficient 
platform chipsets, and therefore it seems like 
a good idea to bring those capabilities in- 
house in order to optimize them even further. 
AMD also has the capability to produce 
90nm capacity for ATI which would elimi- 
nate the latter's dependency on TSMC — just 
think of the possibilities! 

Would a merger between AMD and ATI 
alienate Nvidia? Hardly. In fact, I think quite 
the opposite would be true. ATI and Nvidia 
are currently at each others' throats in an 
almost unhealthy manner; a little coopera- 
tion between these two giants could be a fan- 
tastic thing for our industry. AMD and 
Nvidia have a very strong relationship, and 
there's absolutely no way that either compa- 
ny would put that at risk. 

Most people familiar with Nvidia also 
know that the company is not a likely candi- 
date for a merger or acquisition unless Jen- 
Hsun Huang, one of the most aggressive and 
revered CEOs in the PC industry, remains 
CEO of the entire entity. 

Nvidia would simply become a stronger 
company as a result of an AMD-ATI merger 
and if it happens should probably work closer 
with AMD in order to leverage some of the 
cool graphics technologies AMD would hold 
internally. In fact, Nvidia may end up wield- 
ing the most power as a result of this move. 

So it's obvious where I stand on the 
rumored merger/acquisition: I believe ATI 
would be a completely different company, a 
well-oiled machine, as it were. The move 
would make AMD a much more powerful 
company with the tools to realize its future 
vision. I also think ATI and Nvidia would 
benefit from less direct competition and 
more cooperation. 

The possibilities are truly endless in this 
scenario, but the bottom line is AMD would 
not risk its relationship with Nvidia and 
Nvidia would have more to gain by working 
more closely with AMD than ever before. A 



by Rahul Sood 




Rahul Sood's love for computers 

started at the young age of 11. 

Much to the shock and dismay of 

his parents, he ripped apart his 

brand-new Apple He and painted 

it red before turning it on. His 

parents dreams of having a doctor 

for a son were shattered when 

college drop-out Rahul founded 

what is now one of the most 

respected high-end computer 

companies in the world, 

Voodoo Computers. 
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alienate 

Nvidia? 

Hardly 



Send your opinions to this opinionated guy at Rahul@cpumag.com. 
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Hot Seat 

Data Loss: Don't Make It Personal 



As we all know, computers have taken over 
the main stage in our digital lifestyles. 
We use computers for so many tasks, from 
business to finance to storing family memo- 
ries, that the amount of data we are storing is 
growing exponentially. This trend will contin- 
ue to grow, as PC shipments are up 12 to 
13% over last year, according to research firms 
IDC and Gartner. This is a clear indication 
that people are using computers to perform 
more tasks, creating a greater need to store 
their increasingly important data. 

As a matter of fact, according to a recent sur- 
vey conducted by Harris Interactive and spon- 
sored by storage company Maxtor, nearly one- 
third of computer users characterized their con- 
tent as "priceless." At the same time, nearly half 
of all adult computer users in the United States 
are at risk of losing their data because they fail to 
make backup copies; approximately 46% of the 
survey respondents do not back up their data. 

As such, more data storage means increased 
chances for data loss. This wouldn't be a prob- 
lem if people backed up their important data as 
the technology experts recommend, but as 
shown above, most people leave out this crucial 
step. So why is this important to the home com- 
puter user? Bottom line, technology over time 
will fail and information may be lost. Most peo- 
ple, however, are not aware of their recovery 
options should a disaster occur, whether it 
results from a natural disaster, human error, or 
hardware or software failure. 

It is important to remember that "deleted" 
doesn't mean gone and that data recovery com- 
panies like Ontrack Data Recovery have many 
years of experience recovering data from seem- 
ingly impossible situations. Even if you don't 
want to use the services of a professional compa- 
ny, do-it-yourself options exist for under $90. 

When disasters occur, it is crucial to under- 
stand your options. The following steps can 
help you ensure the best chance for successful 
recovery after a data disaster. These tips are also 
useful to determine whether a do-it-yourself 
recovery is possible or if the recovery should be 
handled by an expert service provider: 

• Never assume that data is unrecoverable, no 
matter what it has been through 

• Do not attempt to power up visibly dam- 
aged devices 



• Do not shake or disassemble any hard drive 
that has been damaged; improper handling 
can make recovery operations more difficult 
which can lead to valuable information 
being permanently lost 

• Do not use utility programs on physically 
damaged devices or if the drive is making 
unusual noises (clicking or grinding) 

• For mission-critical situations, contact a 
professional data recovery company before 
any attempts are made to reconfigure, rein- 
stall, or reformat 

• In situations where the hardware is still 
working and you are a do-it-yourselfer, 
consider using data recovery software, but 
only programs that work in a read-only 
mode and never make changes to the origi- 
nal data (many data recovery software pro- 
grams have free versions that will show you 
what they can recover before you buy) 

If it does come to the point where a data 
recovery provider is the best course of action, 
these tips will help in choosing the best provider: 

• Only work with a provider that can tell 
you exactly what they can recover after an 
initial evaluation and before you make a 
financial commitment 

• After the evaluation, verify that there are no 
undisclosed charges for viewing or accessing 
that listing of recoverable files, and make 
sure that any clean room work or additional 
parts necessary during the evaluation 
process will not incur additional charges 

• Research a provider's history; how long has 
it been involved with data recovery? 

• Determine whether a provider can provide a 
variety of recovery solutions, such as recovery 
software, in-lab service, and remote recovery, 
and which is best for a particular scenario 

• Make sure you are dealing with a responsive 
and professional staff that provides regular 
updates and is up-font with all interactions 

• Select a provider that has authorization to 
work with sensitive and confidential material, 
including classified government information 

It is clear that in 2006, we cherish our data 
like never before. A better understanding of data 
recovery possibilities will keep you in control 
and avoid making data loss a personal issue. A 
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As Senior Director of Software 

and Services for Ontrack Data 

Recovery, Jim Reinert handles 

the technology and business 

development and product line 

management of the recovery 

services and software business lines. 

With Ontrack since 1987, Reinert 

has held a variety of positions with 

the Company, including software 

engineer, engineering manager 

and Director of Technology. 

Reinert holds a B.S. in Electrical 

Engineering and Computer Science 

from St. Could State University. 
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Send your feedback to Jim@cpumag.com. 
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Highspeed PC 

Specialty Oemwter Hardware 



HSPC TeCh Station Fast -Access Computer Case! 

" The Tech Station (patent pending) is a hardware workbench 
bringing PC parts within easy reach yet keeping them safe and 
secure. Perfect for PC builders, upgraders, and overclockers." 



- New! Secure rubberized 
motherboard standoffs 

■ HDD storage/cooling rails for up 

to two 35" hard drives 

- AGP/PCI card support brace w/ 
thumb screws (no loose add 

in cards!) 

- ATX Control Kit (mini power/reset 
switches, LED's, speaker) 

-120mm fan for ideal cooling 

- Anti-static and non-conductive! 

- Standard, Large, and custom 
sizes/colors available 
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Flash Memory 
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August 8-10, 2006 

Wyndham Hotel, San Jose, CA 



The Only Conference Dedicated 
Entirely to Flash Memory! 

Flash Memory Summit will provide practical 

information on the current state of flash memory and 

the latest developments in applications. 

Summit themes will include using flash 

storage in consumer applications, flash as 

a disk replacement, and flash as nonvolatile 

rugged memory. £g-g. 

For Information & Registration: 

www.flashmemorysummit.com 
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NEW 

TEAC. 

P11 

Disc 
Printer 



P11 BENEFITS & FEATURES 



•Compact and lightweight 

• Your choice of 4 ribbon colors: 

-Black -Blue -Red -Green 

• Simple to Use 

• Label Design Software Included! 



TEAC's direct-to-disc 
printer, prints to four 
separate areas on disc. 



MARKERS 
Need MORE Stprat 

Buy TEAC's E*BSPf 

TEAC's line of Hard Disk drives are pre-formatted a nd/f j dfc|4 c 



4* 

Black cartridge included! 



ie Space? 

WriUWttsk Drives... 



SPECIAL LOW 
PRICES NOW AT 

Buy.com 

^ The I nternet Superstore ™ 
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3.5" Hard Drive 

• Variety of capacities 
• Ideal solution for 

- Data Files 

- Computer Backup 

- Digital Photos 

- Video raw footage 

in AVI formats 




go. fid 
2.3 rt Ward' brive 

■^4 i| 8 )| tn ;a P acities 

- 40GB 

- 60GB 
-100GB 

• Portable and 
bus-powered 



le: Jljgh performance storage instantly to your PC or Mac: 

1" Hard Drive 

^^> • Ideal Mobile 




Solution for both 

Windows and Mac 

• Plug and Play 

(no external power source needed!) 
• Pocket size 



What's Cookinq 



Technically 




An Interview With Vivek Wadhwa, Founder 

Of Relativity Technologies, Duke University 

Adjunct Professor & Bollywood Exec 



Vivek Wadhwa's resume is full of impressive business creden- 
tials, including being the founder and former CEO of 
Relativity Technologies and the former vice president of 
Information Services for Credit Suisse First Boston in New 
York. Recently, he's become an executive in residence and 
adjunct professor to the Masters of Engineering Program at 
Duke University's Pratt School of Engineering. If that weren't 
enough, he's a regular BusinessWeek Online columnist and was 
an executive producer of the 2006 film "My Bollywood Bride." 
We spoke to him about the quality of U.S. engineering stu- 
dents and professionals in relation to those in other countries. 

by Barry Brenesal 




CPU: BusinessWeek recently published the 
article, "A Red Flag in the Brain Game," 
The subhead read, 'America's dismal show- 
ing in a contest of college programmers 
highlights how China, India, and Eastern 
Europe are closing the tech talent gap.' 
Very poor results from U.S. participants in 
the ACM International Collegiate Pro- 
gramming Contest in San Antonio in April 
inspired the article in large part. 

Wadhwa: That article is all out of con- 
text, out of perspective. India, China, 
Russia — the underdeveloped nations, and 
I'm counting Russia in that, even though 
they are very strong in certain aspects — 
the fact is that their computer engineering 
colleges teach their students one subject. 
That's all they learn. They don't learn arts 
and sciences. They don't learn biology. 
Ours do. And therefore, our engineers are 
more worldly, and they have a perspective 
of field that goes far beyond engineering. 
What's more, it's the individuals that 
applied to and were accepted to be on the 



teams whose skills were showcased. 
Nothing more. It doesn't reflect on the 
country; it doesn't reflect on anyone 
except a bunch of geeks and nerds who 
basically decided to enter the contest. 

CPU: But you'd expect at least some 
U.S. members would have done well. 
MIT was the only American team to fin- 
ish in the top 12 of 83 teams, and Duke 
University solved only one of six complex 
puzzles in a five-hour contest. 

Wadhwa: But our best and brightest 
aren't concerned about taking part in 
these stupid contests. They end up join- 
ing the Microsofts and the Googles. 

CPU: Are you saying there's a different 
focus here toward real-world concerns 
among university-level computer program- 
mers that explains the poor contest showing? 

Wadhwa: In Novosibirsk, Siberia, which 
is where I had one of my development 



teams for Relativity Technologies, or in 
St. Petersburg, where I had another, my 
programmers had nothing to do except sit 
around and write code. They're not work- 
ing for big business. They don't have the 
training to do what Americans can do. 
They can't job hop. They don't have the 
ability to get involved with different fields 
of study. They sit in their labs, and they 
write code. That is their entire life, basical- 
ly. And our students in the U.S. couldn't 
care less about that. I don't know what the 
prize of this contest was, but it was sure to 
be insignificant because programmers over 
here can make a lot more money by join- 
ing Google or becoming entrepreneurs on 
their own developing their own commer- 
cial software and building companies 
around it. 

CPU: Speaking of Russia, a team from 
Saratov State University won the contest. 
You told us previously that you had some 
of the previous years' contest winners 
working for you. 
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Wadhwa: Yes, my company was one of 
the first to outsource to Russia. Some 
members of those same teams I've just 
mentioned actually won that contest a 
few years ago. 

CPU: You explained what they do in 
their lives, but how did they differ per- 
sonally in training from the average 
American computer engineer you hired? 

Wadhwa: Much stronger in terms of 
mathematics and much stronger in terms 
of scientific programming. And that's 
why it made sense for me to do my devel- 
opment overseas, as they had the set of 
skills we needed. But these are not the 
people who would start companies. 
They're not the people who would 
become chief technology officers of top 
American firms. They're the people who 
would sit in the cubes. They lack the 
breadth to go beyond programming. 

CPU: No thinking outside the box? 

Wadhwa: Absolutely. Some of them 
are very bright, and there are always 
exceptions to the rule. But in general, the 
programmers we in the USA are compet- 
ing with are confined to the labs and 



in part an answer to the doom-and- 
gloom news on the United States we've 
talked about? 

Wadhwa: Yes, that's accurate. You 
know, I kept reading how they were 
graduating a million of them vs. a much 
lower number for us, and I knew it 
wasn't true because China and India both 
have their own shortages of skilled com- 
puter engineers. The problem with these 
numbers from underdeveloped nations is 
that they combine a range of one- to 
four-year degrees from decent institu- 
tions, and rinky-dink technical colleges 
opened up basically on the streets over 
there vs. four-year programs only at 
accredited universities in the USA. How 
do you compare such things? You 
absolutely can't. 

CPU: Is there a vast difference between 
a two- or three-year sub-baccalaureate 
program and a four-year computer 
engineering degree? 

Wadhwa: Yes, because the quality of the 
institutions that hand out those two- and 
three-year sub-baccalaureate degrees are 
not nearly the level of what we are talking 
about from a four-year school in the USA. 



countries. Even though China has a few 
cities that are technologically advanced, 
the vast majority of the country is not 
developed yet. They need lots of engi- 
neers with computer backgrounds — civil 
engineers, electrical engineers, mechani- 
cal engineers — all to build the infrastruc- 
ture. We're living in an industrialized 
society. Our infrastructure is developed. 
We don't need the types of engineers 
they do. So you can account for it per 
capita. You can account for it by state of 
development, and you can look at it 
from almost any angle. The fact is, just 
because they need more people to devel- 
op their economies doesn't mean that we 
should expect to compete with them on 
that level. 

CPU: Instead of asking why the 
United States is behind India and China 
in turning out computer engineers, 
should we ask why the U.S. is that far 
ahead? Your stats show that of every 1 
million citizens, we produce roughly 
750 of who you refer to as technology 
specialists, while China numbers 500 
and India 200. 

Wadhwa: We're not simply ahead, 
we're miles ahead. It is not a close 



In India, culturally the children are taught 

that science and engineering are 'good' 

and that they need to get into them. 

— Vivek Wadhwa 



cannot think beyond what they are doing. 
They can't put the spin in the global 
economy like our people can. 

CPU: You were a group leader for a 
Duke paper, "Framing the Engineering 
Outsourcing Debate: Placing the United 
States on a Level Playing Field with 
China and India," which began with this, 
'Varying, inconsistent reporting of prob- 
lematic engineering graduation data has 
been used to fuel fears that America is 
losing its technological edge.' Is the paper 



CPU: Your statistical findings are pretty 
impressive. They make allowances for 
population, which naturally inflates 
China's number, which is roughly four 
times the U.S. population, and India, 
about three times the population. Making 
allowances for population, the number of 
U.S. computer engineering grads from 
bachelor programs in accredited schools 
looks good, right? 

Wadhwa: And more than that because 
India and China are underdeveloped 



competition, even with China. Yes, they 
graduate a lot of engineers, but their 
quality is nowhere near what we have 
here. The kinds of people we graduate 
from our schools are taught to think 
much more broadly. 

CPU: By broadly, are you referring to a 
Euro-American liberal arts tradition? 

Wadhwa: I'm talking about that and 
more. For example, one of the hot, 
upcoming fields right now is biomedical 
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engineering — combining medicine and 
engineering. The biomedical engineer has 
to have an understanding and apprecia- 
tion of both science and engineering. 
Well, if you study only engineering, you 
aren't going to learn the other things nec- 
essary to enter the field. 

CPU: Why don't schools overseas offer 
that kind of breadth? 

Wadhwa: Right now it's a numbers 
game over there. You know, we keep 
worrying about the fact that they're grad- 
uating so many hundreds of thousands of 
engineers, but they really need those peo- 
ple. They need them to build irrigation 
systems, cities, providing water, electrici- 
ty, decent sanitation to remote parts of 
their countryside. We're talking about 



factor into the equation, so that a smaller 
number of students in a given nation 
might possess a higher drive to succeed in 
this field? 

Wadhwa: The problem with that is 
that if you're an engineer in India, what 
are you going to be worried about most? 
Improving the lot of the poor. Develop- 
ing new, stronger varieties of grains and 
seeds, and so on. To be innovative and 
make an impact, they're going to start 
working at home. They're not going to 
worry about the problems of Americans 
when they have their own problems 
to solve. 

CPU: One doesn't worry about how a 
house's second story looks when you've 
yet to lay the foundation. 



Wadhwa: It looks like the problem 
stems from childhood, the fact that we 
teach our children that boys do this kind 
of thing and girls do this kind of thing. 
We don't encourage our girls to get into 
engineering, so it basically comes from 
upbringing, and it's not the same in India 
or China and in Russia. It's a lot more 
equal in that respect than it is over here. 

CPU: Really, in India? We would have 
expected to see a significant gender gap 
there, as well. 

Wadhwa: In India, culturally, the 
children are taught that science and 
engineering are 'good' and that they 
need to get into them. Generally speak- 
ing, there is a gender gap, and women 
are at a disadvantage in Indian society. 



The problem with that is that if you're an engineer in India, what are 
you going to be worried about most? Improving the lot of the poor 
Developing new, stronger varieties of grains and seeds, and so on. 

— Vivek Wadhwa 



two very poor nations that have to pro- 
vide basic services to their people. The 
vast majority of people in India and 
China live below the poverty line. 

CPU: Your stats were based on under- 
graduate programs. Are we still unsure 
where the United States stands in relation 
to Indian and Chinese graduate students? 

Wadhwa: We're still far ahead of them. 
We have a much bigger lead in terms of 
Ph.D. degrees. 

CPU: What about qualities dependent 
upon individual cultures, which don't 
show up in numbers? One nation's work- 
force might put in much longer days for 
lower wages or have a student population 
with more drive to succeed in a given field 
of employment or even recreation. We're 
reminded of the Soviet's hegemony 
through much of the 20th century of 
world grandmasters in chess. Can this 



Wadhwa: Exactly. It's not even a weak 
foundation at this point in India; they've 
yet to put one in. You will find some peo- 
ple participating in the U.S. economy and 
getting involved in outsourcing and 
development over here, but that's a small 
minority of them. 

CPU: You wrote in BusinessWeek that, 
'We can debate whether an engineering 
gap between the U.S. and India and 
China exists, but among U.S. engineers 
there is an indisputable gender gap — 
fewer than 20% of engineering graduates 
are women, according to the National 
Science Foundation. Perhaps a simple 
solution to maintaining American com- 
petitiveness is to encourage more women 
to enter engineering.' The figures are 
sound. For example, the NSF found in 
2002 that undergraduate enrollment 
nationwide in engineering programs was 
over 343,000 for men but slightly under 
77,000 for women. 



But I think you'll find that if you look at 
schools, the educational system is more 
consistent at crossing gender lines than 
the USA. Or look at Russia, for example. 
These geeks and nerds we're talking 
about who used to work for me, we actu- 
ally had a 50/50 breakdown between 
males and females in our groups. There 
was absolutely no problem recruiting 
women to join us. That's because there 
were as many women engineers over 
there as there were men. 

CPU: Is that a legacy from Soviet days, 
when the regime mobilized women into 
the workforce at all levels? 

Wadhwa: Even in Europe you'll find 
that it's less of a problem, as well. About 
Russia, I don't know whether the balance 
is because of communism or something 
cultural. It needs to be dealt with by edu- 
cation. You want more engineers? Here's 
the place to start. CPU 
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What's Cooking 



Under Development 



by Kristina Spencer 



A Peek At What's Btewing In The Labotatory 



A World Of Data At Your Fingertips 



Remember the first time you spun 
Google Earth's globe and zoomed in to 
get a bird's-eye view of your house? Imagine 
the additional wow factor if you could zoom 
in even closer to see a 3D view of your neigh- 
borhood, including video of small figures 
walking up the street or a bus pulling up to 
the stop a few blocks away. 

Researchers at the University of Southern 
California's Integrated Media Systems 
Center are developing software that could 
one day make access to that level of real- 
time data a reality. The GeoDec (Geospatial 
Decision Making) system integrates multi- 
ple sources of online data, including satellite 
imagery and video streams, to create a 
highly detailed 3D model. The system is 




Integrating multiple sources of data, including satellite photos and 
live video, GeoDec creates a data-rich 3D model that can help 
researchers find answers to complex queries. 



designed to aid in decision making, allow- 
ing for complex queries that only taking 
into account multiple levels of layered data 
can answer. 

"I would like to think of GeoDec as a set 
of tools that one can use to rapidly and 



accurately build a virtual geographic 
location (for example, a city) linked 
with all its related information," says 
Cyrus Shahabi, the lead researcher on 
the project. 

First, GeoDec rapidly constructs a 3D 
model from two aerial or satellite images. 
Then geospatial data that's gathered 
from both public and private databases 
enhances the model, integrating road 
vector data and maps, as well as data 
associated with indexed geographic 
points. Finally, the system maps textures 
to the buildings and landscape and inte- 
grates available video streams to com- 
plete the picture. 

A haptic glove interface, a la "Minority 
Report," can then manip- 
ulate the resulting model. 
The gloves lets a user 
select and display differ- 
ent piec-es of informa- 
tion, which are integrated 
in the display, and then 
with gesture-based com- 
mands zoom, rotate, and 
move them from one part 
of the screen to another. 

According to Shahabi, 
the GeoDec system has 
many potential applica- 
tions in the areas of emer- 
gency response, military 
intelligence, real estate, 
tourism, simulation/train- 
ing, and video gaming. 
Shahabi says, "With the 
right amount of invest- 
ment, a preliminary ver- 
sion of GeoDec can be 
ready to use in a one-year 
timeframe." 

Shahabi and Craig Knoblock, another 
member of the USC research team, 
founded a company called Geosemble 
Technologies in order to commercialize 
some of GeoDec's capabilities. A 



Big Blue 
Makes Big Leap 

n the race to develop alternatives that will 

extend the shelf life of Moore's Law, car- 
bon nanotechnology is holding its own. 
Recently, IBM researchers created the first 
circuit built entirely on a single-walled car- 
bon nanotube; it measures just 18 microm- 
eters long, one-fifth the width of a human 
hair. While individual carbon nanotube 
transistors aren't new, IBM's circuit inte- 
grates 12 transistors made of palladium and 
aluminum into a ring oscillator designed to 
switch between two voltage levels. 

The circuit reached a speed of 52MHz, 
significantly slower than today's processors 
but 100,000 times faster than previous 
devices made with carbon nanotubes. 
Researchers predict that with further devel- 
opment, carbon nanotube transistors could 
one day achieve terahertz switching speed, 
making them a promising replacement for 
today's silicon-based circuits. 

"In general, one has to find the right cir- 
cuit layout that avoids parasitic contribu- 
tions since those are currently limiting the 
circuit performance," says Zhihong Chen, 
researcher at IBM's TJ Watson Research 
Center in Yorktown Heights, N.Y. "On the 
device level that can be done by reducing 
the overlap between the gate and the 
source/drain contacts. This will involve an 
improvement of lithographical techniques." 

Another important aspect of the circuit's 
design is that it uses a CMOS-type archi- 
tecture, making it potentially compatible 
with existing silicon circuit design. This 
provides an avenue for introducing new 
materials into current chip-making technol- 
ogy without throwing out the silicon baby 
with the bathwater. 

Chen says, "Our successful integration 
demonstrates the compatibility of carbon 
nanotubes with conventional circuit archi- 
tectures and emphasizes that the use of nano 
materials does not automatically imply that 
well-established circuit concepts have to be 
abandoned." He adds that it, "is very hard 
at this point to predict the timeframe for 
commercializing nanotube electronics." A 
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Taste The Future 




Many of us take for 
granted that sense or- 
gans are specialized: You see 
with your eyes, smell with your 
nose, and taste with your 
tongue. But that's not actually 
accurate: Our sense organs are 
important collectors of data, but 
it's our brain that interprets 
that data and does the work of 
sensing. Researchers have dis- 
covered that it's possible to 



reroute sensory information 
through a substitute sensory 
channel, and they've created a 
device that could one day help 
humans gather sensory infor- 
mation the way snakes, fish, 
and other animals do — with 
the tongue. 

It may sound like science 
fiction, but BrainPort is a 
device that encodes visual 
data as electric impulses and 
transmits them to the tongue 
through a narrow plastic strip 
that's topped off with 144 
microelectrodes. The brain 
learns to interpret the signals 
appropriately and uses the 
information to function as it 
would if it was receiving the 



signals through the natural 
sense organ. 

Interestingly, the idea 
isn't exactly new. Dr. Paul 
Bach-y-Rita at the Uni- 
versity of Wisconsin pio- 
neered the device over 30 
years ago. Initially, his team 
transmitted the impulses 
through the skin on a user's 
back, but they quickly dis- 
covered that the tongue was 
much better suited for the 
task due to the density and 
sensitivity of nerve fibers 
and the ability to sustain 
electrical contact. 

What is new are the ways 
in which the technology is 
being applied. Wicab, the com- 



Paint-On Laser Makes Faster Chips Possible 



By 2010 experts predict 
that smaller, faster com- 
puter chips will exceed the 
capacity of the electrical inter- 
connects that the chips cur- 
rently use to transfer data, 
a problem known as "inter- 
connect bottleneck." In an at- 
tempt to overcome this speed 
barrier and extend the life 
of silicon-based circuits, re- 
searchers at the University of 
Toronto have created a laser 
that can be painted directly 
on a chip's surface, introduc- 
ing the potential that much 
faster fiber optic connections 
could one day replace electri- 
cal interconnects. 

"The current interconnect 
architecture uses copper to 
transfer data. With data-trans- 
fer rates reaching 10GHz, this 
architecture is subject to large 
electrical losses," says Sjoerd 
Hoogland, one of the re- 
searchers on the project. "Data 
transfer by light does not 
impose such a speed limit." 

The laser, developed by 
Department of Electrical and 



Computer Engineering profes- 
sor Ted Sargent, is composed 
of nanometer-sized semicon- 
ductor particles suspended in 
a paint-like solvent. Sargent 
and his team created the parti- 
cles to be just the right size 
and color to generate light 
at the infrared wavelength 
required for optical data trans- 
fer when exposed to 
electrical current. 

In their tests, the 
scientists dipped a glass 
tube in the laser solu- 
tion and dried it with a 
hairdryer, a process 
that took only about 
five minutes to com- 
plete. When pulsed 
with ordinary light, 
the tube emitted laser 
light. Eventually, the 
researchers hope to 
use electronics already 
found on microchips 
to power the laser, 
enabling higher pro- 
cessing speeds, poten- 
tially reaching the tens 
of gigahertz. 



While the paint-on laser 
holds a great deal of promise 
for the future of the computer 
chip industry, there are still 
several open research ques- 
tions to solve before the tech- 
nology can be used to produce 
working chips. 

"We are working on electri- 
cal pumping of these lasers, 



Paint-on Laser Speeds Computing 

University of Toronto researchers foresee a chip 
that uses electronics to compute, and light from 
a laser to communicate within the chip 
between chips. Only with the use of 
light to solve the so-called 
'interconnect bottleneck" will the 
speed of chips continue to accelerate. 
The Toronto laser is the first infrared 
semiconductor laser to be 
manufacturable simply by painting 
material onto a chip. 



pany Bach-y-Rita founded, is 
researching the therapeutic use 
of BrainPort in the treatment 
of difficulties with vision and 
balance, Parkinson's disease, 
and autism. Additionally, a 
team at the Florida Institute for 
Human and Machine Cog- 
nition led by Dr. Anil Raj is 
developing sensory augmenta- 
tion applications of the tech- 
nology for the U.S. Depart- 
ment of Defense, including 
working on a sonar system that 
will allow Navy and Marine 
Corps divers to navigate under- 
water with their hands free. 
Raj's team is also working on 
an infrared night-vision system 
for Army Rangers. A 



which is a necessity for success- 
ful implementation for optical 
interconnects . . . [and] we are 
aiming to operate the laser well 
above room temperature," says 
Hoogland. "Once electrical 
pumping and room tempera- 
ture operation is established, 
the laser will be ready for mass 
production." A 
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Q A JohnCarmack 



John Carmack is the brain 
behind some of the best 3D 
graphics that the video game 
industry has produced. He is 
the co-founder and technical 
director at id Software in Mesquite, Texas. 
A self-taught graphics wizard, Carmack 
created the engines behind a wide variety 
of games from id Software and its develop- 
ment partners: from Wolfenstein 3D and 
Doom to Quake and Return To Castle 
Wolfenstein. He's a technology purist 
who pushes the limits of hardware and 
software to the bleeding edge, having 
worked nearly four years on Doom 3. 

CCan you bring us up-to-date on 
how good games are becoming at 
graphically reproducing reality? 

I ^^ I do think we're already to the 
O \J point where you can walk by an 
office and not tell if someone is watching 
a basketball game on TV or if they're 
playing a video game. Graphics is moving 
along a continuum toward realism and 
it's building up a little more at a time. 
You'll be photorealistic in more and more 
cases. It's still difficult to do it when 
someone is right up close in a scene. 



Q 



When do we actually get to 
photorealism? 



I ^^ Even 20 years from now, there 
O \J are tasks you can't do that show 
that you're going to fall short of being 
able to do realism. You need to keep on 
improving the technology. It's getting 
more subtle. There are nuances to things 
with slightly better lighting, shadowing, 
and more effects; doing more moving 
things on the screen at the same time. It's 
a lot better than it used to be. 



Q 
JC 



What is the most fake in games 
these days? 



artificial intelligence. You 
can see that going all the 
way back to Doom; the mon- 
ster in the game was formulating 
a plan. But the only thing you 
really need is that the artificial 
intelligence shouldn't do 
something stupid in 
front of the player. If 
they can do that, then 
that is a good step. 

What do you 

think of the 
trend toward open 
worlds in video games 
in which the environ- 
ment gives people much more 
freedom to roam around rather 
than follow a predefined path? Is this the 
way to get closer to realism? 

Xlt's always easier to have a tight 
design. The more you open it 
up, the more work you have to do in 
order to fill out the world and make it all 
seem real. It's great to see this stuff with a 
newfound sense of freedom. I'm not 
100% convinced it's the most interesting 
way to make games. If you look at movies 
and the emotional aspect to them, it hap- 
pens because the camera is up close and 
following the characters closely. 

What do you think about graphics 
quality on today's game consoles? 

1^^ The PlayStation 3 hype blows 
Uw these things way out of propor- 
tion. You can buy a PC that now is two 
times as powerful. It will cost you more, 
but the resolution will be better on the PC. 





c 



How good are developers getting at 
creating humans in video games? 



The physics is neat. I'm not a 
big proponent of sophisticated 



X Facial expressions and lip synch- 
ing are getting better. I've histor- 
ically avoided doing humans in the game. 
We do demons and aliens. People don't 



have a frame of reference for those, so it's 
harder to tell if they look fake. With 
humans, everyone notices it. 

What do you think about the health 
of the PC gaming market particu- 
larly as the new consoles hit the market? 

I ^^ The PC gaming market has 
O \J evolved. Everyone does moan and 
complain about the titles and the decline 
of the platform; sales at stores were down. 
But you can see World Of Warcraft as the 
biggest hit on any platform based on the 
amount of income they brought in. 

As a small company, how is id 
Software coping with the rising 
costs of games? 

XWe are a small company. We are 
struggling with content creation. 
We have 27 people, and it's not enough 
to make all the models that we need to 
generate on a new internal project. We're 
experimenting with getting artificial intel- 
ligence and art assets from the outside. 

Subscribers can go to www.cpumag.com 
/cpuaug06/carmack for bonus content. 
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